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(57) Abstract: An M-stage kinesin Eg5 inhibitor which contains as an active ingredient either a 
thiadiazoline derivative represented by the general formula (I): [wherein R l represents hydrogen, 
etc. ; R 2 represents hydrogen, -C(=W)R 6 (wherein W represents oxygen or sulfur and R 6 represents 
(un)substituted lower alkyl, etc.), etc.; R 3 represents -C(=Z)R 19 (wherein Z represents oxygen 
or sulfur and R 19 represents (un)substituted lower alkyl, etc.) etc.; R 4 represents (un)substituted , 
lower alkyl, etc.; and R 5 represents (un)substituted aryl, etc.] or a pharmacologically acceptable 
salt of the derivative. 
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'&m<Dm&T})-Mz&tfz>m.& : & (x i i) tmmxhz) b<« 
sm&s (x i i i) iism-c*)*) £fcteR 39 tR 4o a^-rs^ 

J^R:*or^$ix5e««mSttK:*5ltStSifeS-(x-i i i) bmmxlbZ) £ 



14 



WO 2004/092147 £ ^^CT/JP2004/005489 

^<dt v -a- mmrnr v -Mzmi zw^m-z, m^m^r v -/w^ts 
m& (x i i) <bngirek5) *fe«smt>L<f*#gm^m^s 
m^s^ttssms^, ^iB^E^^^*5ff sgm^ (x i .i i) tmm 

Xfl^£K:-j3ttSffift£' (x i i i) £H3^-?£>S) Sr^i-«>, 

-COOR 41 D&4\ R 41 tt7K*M^ itiL<^ft«7;v^;V (gr 

Wm<DWWm7/\>*Mz.&tt?>W&& (b) ^RH^ffcSK g&t>L<tt#g 

/V"¥/wc*5»t5«fe3E. (b) tmrnx-hz), m&%^<te&m&<DTv-/i' <& 

f^7y-;Htfclt5t^Sli, #IBOg|feT-y-/Hc*5tt5W^ (xii)i 

injures) *fctt*mt>'u<H:*iiife©«[*« 

-COR 42 (5£"f» % R 42 «BinB^R 41 i^T*fe^), 

-NR 43 R 44 <W, R 43 *5J:TO 44 ^-**fcfW^oT > **igH% g&k 
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(x i i) tmmv&z). w&bL<\mmm<DMmmm mwm&mmmz-is 

^|Boe^T];«-/Ht*5tj-5E^ (x i i) bm$kT*hZ), 

-O (CH 2 CH 2 0) n R 45 (stf, nttl~l 5<^lk£3lU R 4! W«T/V 

E^T/i^/H^ttSE^ (b) £l?3ii-efc&h m&fc b< y - 

jv i&w&T y it s ffifeSte N ^fa©gmTy-/i-^^jt5mms u i 
mm\z, mz<Dm.$m»mmz&vzm&& u i i o ^pirefcs). 7^; a 

«T/^/VT$/*tc«^«T/V^/VT$/ ^i-]. -NR 47 R 48 .(Sfc*., 
R 47 *5<t^R 48 ^I^-*fcf4^oX. Tkiffji^ «».t> »*IHft©«ftT . 

»I= (b) tliiT^5), It i t < tt»^il7;^^;^ (itM 
7/l^~/We:*?tt5©&g^ BulB<DE^^T^^/V^*5ltSSmS (b) km 
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i©i»7/v^;H^Mt§Ms (b) tmmxhz), gmtb<«#E^ 
(dw&t v -a- (mw&T y -Mz.#vz>m®:mt, &mom&T y -Mz&tf z> 
(x i i) tmmx'hz) &tcnmmL<\$#w&o>mmmm (mmmm 
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/V^'/Wc&ttSS^ (b) tmmx-hi). gmtjU<«^gmoi/^nT/^ 
3g&g (b) £H3§rt?£>5) N IltKl^i^T 1 ;^ (M7!J^' 

^ttae^^ miB<7)mmry-/H^^5gms (x i i) tmmx&z), 
mmmzm-tzwmm u i i o ^ir^sh -cor 49 r 49 ^tk 

«lulB<Dg^«T/v^/We:^^Sft^ (b) tmmxhZ), W&i>L<\±# 

T/^Mz.^it^m^ (b) tmmxhz), m^h\^<\'mm^(ofm.T^ 
gm^ (b) tmmx-hz>), wm^<\zftw.$k<D*s?vT;v*>i> mw.Ws? 

'&&<Dm®Tv-Mz&v?>m&m u i n ^irc-fcsh g^u<^g 
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Kxiii) tmmx-hz), 

— NR 50 R 51 (5£4\ R S0 ^J;^R sl f«ttmHiiE^R 47 *5J:tJ«R 48 i:I^ftT* 

Hit) IX te#»k<£«T/i^~/V' (K«tMS»T^^7Hc*itSia*a6tt^ 
«tnE©«*M^T^*A-fci3»j-*«tt (b) klBI|fct?*»5),-«M)U<«:*1t- 

/i^/Wc&ttSm&g (b) tl^itfcS). f i!>l< tt»OTy ^-/v m 

£W\ -|fcmit^*SU^fctt5W» (x i i i ) fc.PHreifcS) Sr«i-].Sr*- 
-SG 2 R 53 m R 5S ^«U|5WR 4 ^^-Cfo5) £.fctt:R 43 £ 

i) tmmx-hz) %ffifctz>>s 

-N + R 54 R 55 R 56 X- R 64 *5J:^R B5 H:|1— -ifett^oTx 

^ u r 6 6 »«7;i/^/^ri u x \*m.m. a *n 

— OR 5 7 R 57 ftM^t>b<^#S^^T/v^ mwW&MTtv* 
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TOo«MftiRT^^K:dsrt5«jlj£ (b) fcPHire*>5K §m*>L<te#g 
^^fcisrt««fe£ (b) tm&T**>&). m&hL<ti#m&:<Dis?x2Tfr* 

Mm (b) tmmx-tb^ mmh^<\t^m^rv-^ mmmr v -mc& 

-so 2 r 59 K4»x R 59 «gm i bL<tt#@moi£mT/^/i- (^gmirar/u 

^/wc&tt^g&gfi. tmogmf&aT/i^/wc&tf-sggi^ (b) tmmxh 
m-z. mmtDwm&mT^Mz&tfzwMm a) tnwefcsK g&& u< 

mLT;v*Mz.tett%W&M (b) b< te^gmtDi^ n 

vzm&m (b) tpftx-fcsh g&t>L< termor y.-^ (^©^ry- 

I^gK::fctt£g&^ (x i i i) £l?3iiT*£>5), g&kb<te#«l<D{£mT 

fr^g^ (b) tmmXhZ) &fctt:-NR 60 R 61 (5&k R 60 *5J;^R 61 « 

•?TtL^tbBUIB^R 47 *5iU«R 48 ^IiaTfc5) Sriftl-L 

-OSO z R 62 0£<k R 62 «tufE(DR 59 i:^T*fc5) ft^fctfkftSo 
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( i ) > «T/^-/W ( i i ) , ®MT;V?r=-;V ( i i i h S/^ d J/V^/V ( i 
■v) v 7!)-^ (v), (v i i), Pgt-^^^^-^fceoT^ 

(v i i i) fej;t;/ND^y (x) s?<ft»T^^ 

(x i i) IjftTP.-/^^ gmry-;vT5/, W&7*-~ 

g^t>b< ^Smoi£^T^^ [R«#MffiRT/u^HJ:*5»t5flH« (d) £ 
33tt£g« (e) £UTte, p-^7tttm^oT^Jx.^e^l~3<Z>. /M^ 

u< \%^m^(o^mscr?^jv7 % / (»^ii^7/^/v7$ / masrts 
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mm*. mz<DWwm7^*MzL&Kz>w3m (d) kmmx&z>) s 

am&gf*. Huffiomm^T^^^*5^^g^ (d) tmmxhz), 
w&*>\s<n#m&e>TV-A' mmmrv-Mz.ion^mmm (f) ^lt^ 

1 ~ 3 AD^y v tKn^x #/i^>v\ 
y-yWc&tfsm^ (f) £l?3ftT*fc£K 
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mm<DW&T y -mz& »t « sms ( f ) t mmxh % ) , 

<£m&Ty-/Wc*stt§ffi^ (f) £H3ITC*&5K 

&m±, mm<Dkmrv-M^n^mmm (f ) ^itfcs), . 
og^Ty-zwcfe^s^s (f) <hiRiire&5K 
om^Ty-/W3i43(t§fi^ (f) tmmxhz), 
mry-zw^ttssms (f) £Pirt*fc3) %t*fr&\?htiz> 0 

( i ) t m^Xfo 9-i iSj^T/^^/K iS^T/^^/K i/^ d 7/^/^ 
n^>(«ibmHUl5^0T^^ (i i), MT/^^/W (i i i), v-^ 
nT/W^/v (i v) *3irjt/Nnyv ( x ) tmmx*h\), V'&lT^^T K / <D 

y — ;k t y — r y — r y — /w ^y^T!) -a-*^*— 

A£>T y -/^r9-«mrlE(DT y -/V ( v ) £ I^T-fc 9 . «St^ &£3ft^;*\ 
»mr$y^J;rj^^^v'<D»^^«Ml2^»^ (v i i) tm 

~m\z.t^x^^Mw^Mnmz.^\-y^m^mt vx^mrnom^r y - 
its® (i) ^tw-a^ (i a) (Dmrn^mm^-ztizm*. vm-mn^ 
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wjmtet*%&-mirz> 0 (i) &*xwe&m (ia) ^a^cfF^fr 
mb&tet^hifbth, mm^mm^istizr^-v &m.t u-tte, matter 
mm&m (i) ^it^^ovvrra-r^o 

yi? (Protective Groups in Organic Syn 
thes i sh is (T. W. Greene s) ^ N $*a V • U — • T 

y K • t • y 3-/KV^ f 7 K (John Wiley&Sons In 
c.) (i 9 8 l¥)3 ft^Sr^V^^^tK Bft{b^«r®fir 

(i) <&5*>* r 2 ^*^^ m&bL<m¥w&<DimTA>*;K * 

t> l < \*f$W$k<D 9 s* o r/y^/K iitK «^mm^T y -/y£ fcfifl»t> u 
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^oTEmt>b<f^gm^»^S^^U R 3 ^-COR 19 (5£«K R 19 

\mmtmmx'tb%) xh^it^ o a) « N ^T^xmi-i^t* 1-2K 

r,4 S S 

R \ U R i R 4 ■ II R i 

>=0 + H 2 NHN^N' R — * ^N-N"%' R 

R 5 . R 2a IS 1-1 R 5 H R2a 

(II) ■ (Ill) (IV) 

R 19 COX 1 *fcf± (R 19 CO) 2 0 R3 
(Va) (Vb) d4 N-N 



R >S^N- R< 



Ml -2 r5 . S ^ 2a 

()a) 

(&*; R\ R\ R 5 ^J:^R 19 «-?:^mMiai:^-e$>«9, X M±£i(f lg^ 

(la) }* s 4&hd%& lW*-&s *vv • *7 '^fnt^^y^ 

9 • h y — (J. He terocyclic Chem.h 2 1f, p. 5 

99(198 4m t£k*iz.mffi<Djjffi x^tc\t^fihKmcx, \\&m (I I) 

(ill) 2>v^ ft;** (iv) *mxwmirzzb&x%z 0 

\t&m (I I) x (I I I) x (Va) *5j;tf (Vb) Wu Tf?|Sn a n a:LT#^tb^^\ 
£^<k&<D#fe [fllfcrf, gf^l^SiJ^ 14t, p. 182i;Ai(19 
7 8^) fc£fc|B«0;frifc] X\ t.fa±Z:}lb\Z.mVX'&Z>Z..tj>tX%Z> 0 

it&m (I) ©H^ R 2 43«tt^R 3 ^|^— t? v -cor 6 ' (5£f\ R 6 niprlB 

R 6 £*:teR 19 tmmxhz) x*h%4k&M (i b) » x uT<DTM\z.^m^-r 
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s R 6a COX 1 £fc{4 (R^COJaO 

R t A Rl (Vc) (Vd > 4 N-N 

R 5 H ill R= S T 

^ R 6a 



(IVa) 



(lb) 



(5£»k R\ R\ R 6 n R^^ct^XMWnmtulBtHfe-efcS) 

(ib) » % «3i&i©xsi-t"e#e>^«ft4«lJ Civ) <D?h. 
R 2a &7kmm*x*hz>4k'£y>) (IVa) (vc) f-fcftfb-a^ (Vd) 

f-j^T - ^ (J. Bangladesh Chem. Soc.) % 5 # % p. 127 (1 
9 9 2¥) ; i-As • ^ • Hr-if~y ? • tr^xhV— (J . Org. Ch 
em.), 4 5t, p. 14 7 3 (1 9 8 0¥) ; 'JKSSMW^ 4 3 9 3 0#fc£fc|B 

(Vc) 3o£tf (Vd) te, rfrflRiFqfc LT#£>*l,5tf\ £fctt4fcfcl<0#Sfc 

mnmmmm, 1 4 : «, p. 1 6 2 u 9 7 8#) *2we 

»&3 • 
fc&m (I) R 2 ^7K^^T*$)D^ R 3 ^-COR 19 (5£<K R 19 te 

*£V — — - Jfcv - 

0 <^R 6a R H R H 

(lb) (Ic) 

(5£>K R\ R\ R 5 , R 6a j3j:t^R 19 f«tb-etttulB^l^ft^fe5) 

ft** (i c) jesife2T?»feH5.ft:^ft (i b) sys*j 
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^ (THF) v ^t^ h/V^-A N, N-^^f/^M7^ K 

(DMF), N-^f;Vt'Dy F> (NMP), Ifll^ Tk&if^fclfbtK rtt 

it-r h y v a n TK^b-^ h y 7KHfc# y ^ a n TK^by y •> 

£fcSiJ?££LT, <fb£* (I c) tt< (I b) fe % ji^^m^.- 1—2 

0 OM§*<7>jgy§ft»7C^©#£T\ ^M^CTii^^^P^IO#^ET> - 1 0*C 
~10 0W B 1^t% 5^~2 4NFr^Si~S-^{-<toTM^-rS-i: 1 l> 

T"th~hV/K Wnu*$Z/ s THFx ^**t^ Wl^^ 7k 

ut^, h y b y h h y 

mm* 

fl5^*.(I) ©5*^ R 2 /5*-COR 6 (5£<K R 6 «tfflBtl^aT'fe^) T'fc^ 
R^S-COR 19 (5^ R 19 tttuia^^Tfe^) (I d) B\ U 



26 



WO 2004/092147 ^ ^^CT/JP2004/005489 

R 19 R 19 
0=( R 6 COX 1 *fc»4 (R 6 CO) z O 0= ^ N _ N , 

Rifl * (Ve) < Vf > R ST>V* 1 

K H 0 ^~R 6 

(Ic) (Id) 

(^tf. R\ R\ R 5 , R 6 , R 19 *5«ttKX 1 {«^-etVBUia^^T*fe5) 

(i d)' » x mmki*it\m&m3-efthtizik&® n c) ^ 

^?fe^<7)#^T, l~2 0Si^ »*b<r±l-3^*coft;«a^ (Ve) ifcfc 
ttfc£4fe (vf) -lo < C~l5 0t:ora<om^T% 5#fS~2 4fl#&g£J&£ 

1, 8-^X1? tfv^n [5. 4. 0] $lS7 £ ?-7-^ (DBU), tfU^ 

4- (v^fvKrs/) fy^y (dmap), TK^b^by tr&s fomti-hV 

*Afc£#fcff fcft<5. (Ve) *5J:tf (Vf) te, ifrl^LT 
*fctt&*P©#ifc C^lX-tf , ^f^^S0> 141, p . 16 2 1, 
A#(1 9 7 8^) fciflCfB*fe©#ifc] T\ *fcfi-t*tfefc!pC*r#5 - £ 



s 



R 19 

1)R 6 COX 1 2)(R 19 CO) 2 0 0=( 



< IVa » (l d)° 

(sOK R 1 . R 4 , R s , R 6 , R"43J:tJtX. 1 t4-tjV?iT.inEtlBH(T?fc5) 
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tt&m (I d) tt, mfefel<DJMl-l'?%t>*l5{k-&V0 (IVa) b 1~5 

%m<D{k&& (ve) & N ^ttsmtttm^s o. 5-2^^9^^^^ 

gT?5^~2 4#fKHfct, tt^"Cl~5£;*©fb£tt (Vb) M~5 



fc5, R^-COR 19 - (^ R 19 \mmtmMXhZ>) X*&Z>ik£t®> (Ie) 



(5£«K R 1 , R\ R\ R 18 v R^^i^XM^^ilB^ii'efcS) 

(VI) Fil^ffif^^mMx 1 4^, p. 1803.3MK19.78 

{Y&m (VI) (VI a) «\ miSp 0 nt LT#fc;fcsa**fctt*r2»fl^ 

HE 14t, p. 1 7 8 4*5£tfp. 1 7 9 9, (1 9 7 8*F) ftift-fBfc 




R 18 S0 2 X 1 Sfctt (R 18 S0 2 ) 2 0 
(VI) (Via) 



0=K 
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(I) ©5^ R 2 ^-NR X1 R 12 (sW* R lx ^i:^R l2 ^nm 
xhZ>\Y&m (i f) te, ^T^x@^vNM5ti-5r^t-et^„ 

» 

R 19 

R 19 COX 1 £fcfi (R 19 CO) 2 0 7 
R t X R1 (Va) (Vb) p?N-N D1 

R 5 H NR 11 R 12 R5 S ^, R 11 R 12 

(IVb) (If) 

(5£«K R\ R\ R 6 N R x \ R^^^R'ni^mBUlfii:^^^) 
ft&m ( I f ) fi % ^t^T;/- *J*r—1rjy. Hr-f • <5r5:^ MJ- (I n d i 
an J. Chem.K i^v-a ^B, 3 1 B (8) p. 5 4 7 (1 9 9 2^) 
lCfflS(D^-e*fc«W^CT#e>^5it:^ (IVb) Hk^(Va) $ 

fctt (vb) 03tn-f yf^ • v?t-^ •^••^5^1^ y - (i n 

d i an J. Chem.K -fe^v-a^B, 3 IB (8) p. 5 4 7 (1 9 9 
2*|=) ; /js^r^;*. •• f;P77^ * T^K • ->y • T>-K • if • V ^tj/ 
K • ^ V* isy (Phosphorus Sul fur&Si 1 icon &R e 1 
a t e d Elements), 1 2 2f % p. 3 0 7 ( 1 9 9 7*?) ft if t&BML 

Kiiffe7 

ib&to (Id) (Doh, R 1 #tt*t>t< tt*WH®ft»7^fM 

i©WSffc5{b3 (i d-b) OT^xa^v^-rsr^^-et 

So 
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(Id-a) 



(VII) 




g£3>H-) 

I d-b). tt, jRj&ifel, 2.*fc»*4T?#&jh/Sffc£4fe (I d-a) 

0Ste^ettft»jBt*, i~i o osi©;**u<fi2-5Si©iS4fis© 

#&Tx l-100Si<D,&*U<»2~3StOft^ (VI I) i> -1 ot) 
jJ^/VA, ^f/K THF N ^tV, SrVl^ DMF, NMP 

^ifasfcrf &*t«, isftitsi: its, $mt*mki~ h v &m* y 

Y \) au^/VT ^ >\ *M M'/y^/VT * is, D B U. \f V DMA P ft 

(vii) T$m&b vxnt>tiz>*\ t.it\mmmt^mm. i4t, 

p. 3 0 7 X %m (1 9 7 8¥) ftt*\zmm<Djj$kX\ ifctt^ftfefcSpCT** 



CD ©5*>* R 3 ^7K*M^T*fcS^% (I g) ttx 7* 
(Phosphorus Su 1 f ur&S i 1 i c on&Re 1 a t ed E 
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lementsh 122f, p. 3 0 7 (1 9 9 7^) ; y Vcc '• ^.]) fcx 
(Chem. Ber.) N 1 2 3t, p. 6 9 1 (1 9 90^) ^iflCEtO^T* 

{fr&4fc (i) <0 5*>, R 2 $sJ;t;/tfdiR^^^-c s R 6 (5£«£ N R e 

•5) (I h) fi, ±iaK3ifel'-8*e#fe*t^b'g* (I a) ~ (I 

g) ©5*>, W«f^R 2 fcitJ!/ttttR 3 d^»-COR 6 (5£4\ 

&3) X*hZ>\k-&m (I j) ^^'fbi-^-i^J:D^it1--5^^}oS-Ct'5o 

R 3a x R*\ 

R 4 N-N R 4 N-N 

R 2c . R 2d 

R 2c = COR 6 * tzti R 2 R 2d - CSR 6 t. fcfi R 2 

R 3a = COR 19 £ fete R 3 . R 3b =CSR 19 £ fete R 3 

(Ij) (Ih) 
OCTx R\ R 2 , R\ R\ R\ R 6 &£X$R l9 l$Ztl?tliiiimkmmX»hl9, 

R 2c iicoR 6 oct, R 6 \$mmtmmxhz) *tcttmmbmm<DR 2 %mu 
R 3a i^coR 19 oct, R i9 (ituiEti^ttT$)^) &tc\tmmtmm<DR 3 *mu 
R 2d »csR 6 R 6 }*mmtmmxfoz>) •atcmmtffim<DR 2 %mv. 
R 3l »csR 19 R i9 }mmtmmx&%) tiitmmkmm<DR*&$i-ty 
ac&m (ih) it ft&m (i j) §r x m^tmm^s l-sasi 

l< tt l - 1 o-M5Jtoa£fcM3W"e* - i otJ-ffivNS^o^oK 

ft^itm ^2, 4 -If* (4-^ h*iS7^~SV) -1, 
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& : mf$.1rZ>ik-&W (I k) tt x ^TOIH 0-1*5 £tfl 0— 2^V^3TTS 
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iiio-i 
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*fctt£OSR:^flHtft^^x 1-20 0 L < 14 2 ~ 5 0 

ft(Vl'l I) i!-10 < C~2 0 0 t C<7)^©M^T% 5^f B 1~2 4B|fM^ 



32 



WO 2004/092147 ^ ^JCT/JP2O04/OO5489 

tfvV'Jv, gsgfeac^vK THF, 3r^l^ DMF, NMP 
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(Id-c) (Id-d) (Ik) 
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MJW*»^WRW:X» [^-f (Nature), 392 p.300 (1998 ] & 

##tebT5«fcbfc. k HOT 116 Srfb&tol i: £ fcfc 17 R$m#& 
bfc„ 10 // mol/L t ft 5 <£ 5 hoechst 33342 ( • T/V K !> y ^ 

ft, #>*^#^B-2261)£ftI;L 10 m^W^Wt^tc 0 #Jal^ 

ftSg$C^ (^3^ #*n^f|^-TE300) Vfkft&#£tfflfa%&*&&l'fco 

feSWl^ bT, ft*fc** ittMMfcffttfc M MMi^trillftl 3 m mol/L 

i-5#m^ft^mm«r^b7t 0 

&±©»**» . -fttefci Htt/h* teB X lift* * * <f ^> M i^lTfe 

1*1*012 ^»«afls^6kJ:5MffllB^ra*«f 

^M^^fe^i ^5 M««iW(tt|[ty3 (Oncogene) x 
19 p.5303 (2000 ¥) It bTHiSbfc. fc hJ^M A549 
lfcft>K:17WPra«4lbfc. U->«MWW-{PBS) tfaSMI; -20 e CT?^b 
fc^;-/K'l^WU ttl&SrB^bLfc. PBS-C^m, 0.2%Triton-X 
fc^tf PBS V 15 ^m^Lfeo PBS Ti5fc8^ [1% frV 

J3SJElfc?it (Fetal Bovine Serum) Sr^trPBS] -C-80 ^M^o y^^U 1 

(0.2% monoclonal mouse anti- a -tubulin (V^r • T/^^V s^tk % 
# o T-9026) *5 J;t^ 0.2% rabbit anti- 7 -tubulin (^'T^KPyf 

tt #*n^#-^T-3559) frSts-fvy^rmi) £30&mR&Ztt o PBS 
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-e^#^> 2 #c£L$^*fc (0.025% Alexa Fluor 546-conjugated anti-mouse IgG 
antibody (^U^^y— y°u — y*^ % ^ p A-11030) , 0.5% Alexa Fluor 

488-conjugated anti-rabbit IgG antibody (^U^c^y— y°n — y*%t, # * p 
-^-A-11034) *5it^l /xmol/Lhoechst33342£^tP:/ny^>^?«) £30# 

^Jc/Mff (*■•?-* b yfr --vjyxi ^-^—y^v • r ) , ^S-lW^ffc / 

fc 0 9 & M ^(D^mM{«^^f3ic^tl,fc: Eg5 Rl^S *?P^ft|/t:^ 

(Cell), 83^, p,1159 (1995 ¥) ]4> Eg5 #^P1«J*^^ h u-;V{^^ 
(Science), 286 p.971 (1999 m K«^3lLfc3«£: lii^mitfeo 

i^_h©^^ , ftiHbl^ 1 Eg5 5 r £ $ tvfc 0 

hE S 5m&m<Dmmtexmi-t^ (ceii), 83 p.1159 (1995 

¥) ISr^-LT^&Ut, His^^N^^M^Lfci^t: h Eg5 

3 ^ a p v y( fVTs % Spodoptera fmgiperdai* # 7 7-A"%-<A'?) (Sf) 

mtl^y^T-^^U ^>fr£<fc9±*f£II]lfcUfCo ±m^-y^r^fn- 
*#7M:iIigU His *^£N«m£LfcEg5 £T:7^ ~x.f H*$£UT 

Eg5 <0 ATPase ^oS^te^itfa^** • V^—T^ (EMBO Journal), 13 
p.751 (1994 #), i/— V^X • ^ • if • "H^a ^ • 7*fv- • 
^ . irj^ls*/*-* • • if • at^fyF • ^7^^ • • T * V * 
(Proc. Natl. Acad. Sci. USA), 89^, p.4884 (1992 *£) ]£##fc:L-C^Jfebfco 
25mmol/L t°^7 i/> N, N'- fc*^ (ai^^/U*^^) (PIPES) /KOH ( P H 
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6.8K 1 mmol/L xf Vi/^y ;w) gggjE$ 

(EGTA) „ 2 mmol/L MgCl 2 , 1 mmol/L f W K— tV (DTT) % 100 g/mL 

^v-jfiL^y^^^ >- (BSAh 5 /zmol/L y *3Mz>l' (Paclitaxelh 25 Mg/mL 
^•^-yy^ (Tubulin) (f-^T h ^ ^f±, # * n ^#-5§- TL238) s 200 m 
mol/L MESG substrate (2-7^y-6-^/^7 9 h-7-^ 9vK7°y ^ y 
^ K) (^l/^r^7-7°n-^X^±; 7J^n^#-5§-E-6646)* l U/mL. 7°y 
l/^- V K^fr ^^!)7 —t? (Purine nucleoside phosphorylase) U^f a. 9 — 7 s 
P-^^t, 7J * o E-6646) *3 it* 12.5 //g/mL ^ftfc h Eg5 «K^ttttfl( 

& 96-well 7° \s— V Lfc c mmfcJ&fe SOtT? 30 bfco ATPase ig 

&<Dnntt£Z> 360 nm T^Jb^Sr^V- h V (^V=*^7~7*/W*tfc, 
SpectraMax340PC3M) T'SI^Lfco Eg5 #^ET% 1 *#^T"C©K3fc^«r 

100%, Eg5 m&TsiM&t 1 ^NWETOWfctfESrWfc itffi^tt^lHL, 
ICM*£*ffiUfc. 

1 te^g##l$fcEg5 ATPase^4£IMU^IC5oiH22 /zmol/L 

Mfe^4 Egss^^aiawaft (2) 

f E g 5 *-^-K^^^s&K©ii«riS:tti/<-r^5^ hy- 

(Biochemistry), 35 p.2365 (1996 ]Sr##fcUT^JSbfc 0 t hEg5^E— 
^K^VOTt5/7^5 K&UBfcU 7CM0BL21 (DE3) ^HEiftU 
fc 0 7T£M<lS&fr£ 25'CT^* UODeoo # 0.74 £&ofcB#£T\^$ft^ 0.5 mmol/L 
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Eg5 tf> ATPase • it^—T^ (EMBO Journal) , 13 

p.751 (1994 ¥), -7xi*/-*f 4 VtfX • ^ • ■? ' ' • 

Or-? . i^^-^-X -ir-f - ^t^fy K • ^-T^ • ^ • Tp< 9 # 
(Proc. Natl. Acad. Sci. USA), 89 4884 JC (1992 ^) LTllJS L7t 0 

^©2»MMlt 25 mmol/L t^^N.N'-^ (o^^/V* 
yt) (PIPES) /KOH (pH6.8), 1 mmol/L ^f-U^^f]) /VtT* (2-T 
^ / = z.^;v^— s rM (EGTA), 2 mmol/L MgCl 2 , 1 mmol/L 2^-* h ^ 

j (DTT) x 5 jumol/L U.^^-fe^ (Paclitaxel) , . 167 /x g/mL ^i/M. 
mTfrZf^l/ (BSA), 41.7 jag/mL ^—^V ^ (Tubulin) (iM b^b^ 
*±, # * n TL238) , 333 \i mol/L MESG substrate (2-T^/-6-^ 

)vu -f y - 7 - * ^vk^ uyy k) (^ 1/^^7-/0^^ . # # * ^ 

E-6646) , 1.67 U/mL ^JJ^^ K** * JJ 7 £ (Purine nucleoside 

phosphorylase) <* 9 -^p-^.^^^## E-6646) *3j;tfl.33 
/zg/mL t hEg5^^^K^^^^p B p^b^^ttS^A^f^bfe: 0 
25 mmol/L fcW N, N'- If * (^^^/^^) (PIPES) /KOH (pH 
6.8), lmmoWiif^ya-^ BMfi 
(EGTA), 2 mmol/L MgCl 2 , 1 mmol/L 'WhW>^ (DTT), 5 » mol/L 
y ^ir/V- (Paclitaxel) *3.J;tf 2.5 mmol/L ATP ^b^c^tb5»B trffl 
M bfc 0 ^ A £ 96-well 7" b * ^/V 45 /* L T bfc„ B & JB 

wc, WM^MI-mifc. *R*ttfc«»{b^4l»»«# so ml £, 
96-weii ^i/- M^iei^^tifc^A fciftG-U $m&J&%ffifei>fco 

fcl&te SOVX* 30 ^mmmhtCo ATPase EH4<0ffi«i: ft* 360 nm X'(K>W.%%.* 
? u ^ y. y _^\_ (^ei/^-^y -x'M *t±, SpectraMax 340PC38*) Lfc 0 
Eg5 «T, »ft^*«ET"C©ibfe*«r 100%, Eg5 #«ET, *Mfc£4ft 
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it&tol. 95, 9 7, 1 00, 1 04, 1 0 7, 111, 1 34, 1 5 2, 
1 5 4, 1 7 1, 1 7 4, 1 7 6, 2 1 0, 2 2 1, 2 3 8 &£Xt 2.6 4 fcjftt* 
Sft#tt^EgSOATPasefiH4SrMU-?:OIC6o«[«:2 jumol/L^TT*fcofc 0 



71 



WO 2004/092147 ^T/JP2004/005489 

«4@*tt, MfatfMfc *6«^^#fiSR©ttKt>b<tt««* 

fti5R:J:9Aft*3P. «Wn^ jfcAlAfcfcO* lUKcotO. 0 1- 
1000mg^*t<»0; 0 5~5 0 0mg©iit\ 1 0 1 @ftV>U«Cllltt 
•WS. »»rt«#*^©*ftP«!#©^ »*J*A— AS 0 0 .. 0 0.1- 
1000mgjfl<tt0.01~30 Omg.Sr-0-lHl^V>b^:lEl^-r5dv 

270MHz £fctt300 MHz ^££ftfct>OT*£> «? Jb^^<tt^9^#^«to 

2 8 6. 8 g*5J:«»6 0g^U :^tK^^Pt>t;v 
1 0%*J§*fcl 2 OglrMSo ^©a^SrflfrifefcJiDjMC^U.aftlllcU 

2 gfcJna/Cftfr-U @8mm©ft£t>ofcfr&$l «S*1±«RT-1 51) T'fi\ 
m&ftoXs MM (l^fefct)»^^2 0mg$r^-r5) ^#5o 

to {fc^l 2 0 mg 

14 3. 4m g 
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30 mg 

kKn^Pt'/l't/Vn^ 6 mg 

^TTDylv^i/^A 0. 6mg 

2 0 0 mg 

mmm 2 : mm {&&m 134) 

tt&tfo 13 4,' 4 0 g *m V\ §H«J 1 £ USHfe UT, ^IfB^J ( l £££>fc 5 ?g 

3 4 2 0 m g 

?L$£ 1 4 3 . 4 m g 

JBS^M^ 3 0 mg 

k KD^>-/PtVl^/UD^ 6 mg 

^77!)yf v^v > ')A 0. 6 m g 

2 0 0 m g 

mmM3 -.mm tft^tti 04) 
^2 0m g mt5) m 

^ 1 0 4 2 0 m g 

9141 1 4.3. 4m g 

m§£MW%ft 3 0 m g 

■ Kndf^n tVMrA'P — * 6 mg 

7f7D ^ v ^ v'fri* 0. 6mg 

2 0 0 mg 

4 : ££t#J 10 7) 

flWfefcJ:*)x ft©a^^fe*5ffi»*ISr«»i-5. 0 7, 1 g &*»»*: 

S^^^^^^imv^^l 2 g&J;tf&tt^yiry ^2 5 g SrJp^S. 

^(om&h*nmz£*)miimm-fcT?i o o om 1 ^ tti^ • *uws 0 -#fc 
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£0* KC&tfo 1 0 7 2 m g 

l»M^:a:^ 20 0 mg 

fUM^U'l/i/^ .2.4 mg 

sit/B^y-ty ^ so mg 

2.00ml 

Hi£09 5 : &tt#J 10 4) 

04, 4 0g», »Hi:»Ut, ^|5»r^J (1/^T/V 

fefc«9^^2mg^^i-5) ^#§o 

it&yol 0 4 2 mg- 

^M^Sto • 2 00 mg 

nmvn^s^ 24 mg 

mtm?v±v v 50 m g 

2.00ml 

£%$6 :«Sn (M9 5) 

<k&® 9 5 4 0 g mmto 1 P&fc bT, 8ftf@H ( 1 ®E&fc 0 ft®. 

M2 0mgS:tft5) &#So 

4b^9 5 2 0 mg 

14.3. 4 mg 
3 0 mg 

t Ka^/n t?/i/-fc/H3«— 6 mg 
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7f7!Jy|7^!)A 0. 6 mg 

2 0 0 mg 

ioo 4 o g £fflv\ i i mmfc br, ^iEi£#J ( i ^htz. *) m 

&J&&2 Omg *t%1-Z>) *&Zo 

it&yo 1 0 0 2 0 m g 

fLir 1 4 3 . 4 m g 

JS^ift& ' 3 0 mg 

t Kndr->7 P o tVl^-fe/V-P— ^- 6 mg 

^77 U ^T^iyfr A 0. 6 mg 

2 0 0 m g 

mmms mm (fc-a^i 52) 
w&m 152 40 g^iv\ mnm 1 1 mmz. vx. mzmm ( 1 m&tc v f% 

15 2 " 2 0 m g 

%m 1 4 3 . 4 m g 

m&mwm 30 mg 

fc Ko^e/7°ti tV^-fc/VP — X 6 mg 

^tT'J^v^^^A 0. 6 mg 

2 0 0 mg 

H«J9 Ut&Wl 7 6) 

^}e:J:!9^©|a^^b^5^lt^J^»i-S„'fb^l 7 6, 1 g *5j:-tfD- 

y ^A7K^^^PUTp H^6^P^bfc^, ffittffi^zKt?^*^ 1 0 0 0 
mLtfSo #b^fcil^^7^^T/Wv:2mL-foiE0^^^ur, & 
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m)5 1 7 6 2 m g 

D--7y^f-;W 10 m g 

tiaw. m-st 
Tmik-rhyz^mm mm 
&MmM%& mm 

2. 0 0 mL 

mmmi o : tmm u\&mi 74) 
\\&m 17 4, i g -kmw %nm 9 mmK l-c ^fE&tt#j ( i 'U r^h 

1 7 4 2 m g 

D— A'. 10 m g 

mm mm. 
. imik^v\)VJ±imm . mm 
mtimmg* [ mm . 

2. 0 0 mL 

mmmi i (^2.0 6) 

19 2 X^btltcibG-ty} 2 0 2 (55.8 mg, 0.143 mmol)£ 
^ >-(5 rnD^mm VtCo r (D^fc^(0.0450 mL, 0.786 mmol), n - 7°n fc° 
/WT 5 ^(0.0538 mL, 0.654 mmol)*5 it^ h y T± h^i^#fb*?i?r?- h y 1>A 
(130 mg, 0.612 nimol)£HE&AD?U MUX 12 H#H5WLfc 0 S^^^^tK 

100/10/1)T^M1~§ - £ £ 9 , 2 0 6 (51.9 mg, 84%)&#fc 0 

ESI-MS m/z 865 (2M+H)*. 
1 2 2 0 7) 
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mmmi 1 tmm^x^^mi 9 2xm^k{^m2 0 2 (51.5 mg, 0.132 

mmolK @£6£(0.0460 mL, 0.804 mmol), SfcnfvKT $ ^(0.0690 mL, 0.667 mmol) 

tekxt h y r± h **yjmfc*vmi- v y vmiis mg, 0.542 mmoi) «t 9 > 

2 0 7(53.0 mg, 90%)£r#fc o 
APCI-MS m/z 447 (M+H) + . 
HWlll 3 (ft^2 0 8) 

111 : 2-T5 /T-fe h^^y ^^(2.93 g, 17.1 mmoD^rTir b^ MJ /V 
(100 mL)Klit$£L7c: 0 r W^iCZl^- v>- t e r t -7^/K5.09 g, 22.9 
mmol)^<fO ? 4 -i/t J^JVT ^ J k° y v^(2.21 g, 18.1 mmol)^JiM^L. g?fr-T* 

io ^f^#bfd 0 rj^^^^p^t^^^atK^^px.^ mfc^^xfa 

ttiLfco ^•^^lainm^ b y v^mmxm&u m^mti- b y vj*-v#m 

/mk^^V/l-+±/l)XmmtZ> r £ ^ £ 9 . 2- (N- t e r t b * 
v^/V^-z^T ? / ) Tir b y J >-(865 mg, 21%)&#fc 0 
Ig2 : ±fB-e#f>ttfc2 - (N- t e r t b^V^fc/KT ^ J ) Ti? b 
7x7 ^(851 mg, 3.62 mmol)£ *9 S — /K20 mL)^^? Lfc £ <£>^f£M^i? 
^^;V^^Ktom(1.03g,8.04mmol)^Px., ^T'15B#p B m# bfc„ 

Tk^n^, mm^^xmmLtco ^mm^mumti-hv ^^mmxm^u 
u^mmi- h y !>at«u mmzimg^tc, mhtitcmmzv? * * * * 

M50 mL)fc:?§#?U t° y v^^d.75 mL, 21.7 mmol)#5 itWftflS b 9 ^ fvKTi?^- 
/H2.23mL, 18.1mmol)^iflX.x ^/C16P#P«#L7c:o ^^^fP^7jc^i- 
by l>A7K^^Px. x ^mT^e>^lfl#^#Ufc^ g^^^Ti*(±}Lfc 0 

^^gsfnJ&fb-T- b y 9 j*7km&xfc&u mfcfimtr b y ^A-eiaR-u «tt 

^v=9/l->4/l)T?filSi-S r £ fc«fc 5 , 4b£tt 2 0 8 (910 mg, 53%)£#fc 0 
APCI-MS m/z 477(M+H) + . 
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Hi60iIi4({b^2O 9) 

Xmi : ffi^7i?VMlD (125 mg, 0.559 mmoD&^T/ hV 7x^^7-f 
>-(317 mg, 1.21 mmol)&THF(50 mL)^Mbfci„ ^O^lCN- tert-^ 
h sVJU^/V- Q-Ty — >-(2.07 g, 10.9 mmolX 7 ^ ^ n :/ @t 
(1.61 g, 13.2 mmol), ^WtR(0.477 mL, 26.5 mmol)*5J:^ h V * ^/Ijfrmmfo® 
(3.23 mL, 15.9 mmol)£J®^q;i7U£, eotldflit, 24 B#P B lit#bfc 0 Bti&fc 

5 ^ i: i-<t 5 > 2 - (N- t e r t -^h*^*^=^7 
5/) x-=?)V7 =.~)Vtr b >X1.85 g, 68%)£#fc 0 

Ig2 :±|B-C#^>^2- (N~t e r t -7* Y*i<"t> ;Vi£~;VT K / ) 
7^=./V^r Y >-(513 mg, 2.06 mmol)£^ * / — /H4Q mL)(C^^Lfc 0 u^itlu 
^tf-fe $ #/W^ Ktt£|fe&(562 mg, 4.40 mmol)^>!JB^, ^-C8l$r»#Lfc 0 R 

#U »**»^K9^A^.f^U1««r«EEe*.UT; #^&@ft(513 mg) 

^(0.300 mL, 3.73 mmol)*5 <fctJTOb h y * ^T"fe^M0.415 mL, 3.37 mmol) 

SriP*.; MLT?22«FMSl»bfco ^m^fP^TK^hy !7^7R^^P^> 

?A7k^X*f U &=*J»7- Ky *A"eft«U 

£#?*Ji mh^77^ -(^^f->'/ftm^^=2/i)-e*ifi!H-5 - ifci 

t> x fb^ 2 0 9 (319 mg, 82%)£#fc„ 
APCI-MS m/z 49 1(M+H) + . 
Hffiflll 5 ({b^2 1 0) 



78 



WO 2004/092147 ^ ^CT/JP2004/005489 

gjfcW 1 4 ttbtCltft&to 2 0 9 (274 mg, 0.557 mmoD'Sr^^'n u * ? ^(5 

^Ty*~T7k=100/l0/l)Ti#iSH-5 w £ fc«fc 9 < fb£*4& 2 1 O S: b y 
*mW&k LT(252 mg, 90%)#fc o 
APCI-MS m/z 3'91(M+H) + . 
1 6 ({k&m 2 11) 

1 5t?#fett^b^2 1 0 <D h y ^/l^PjSH&ttOS' mg, 0.240 
mmol)£Ti?b~l>y/K5 mL)Kl8fc*U 4 -i?* 5 / t'P $^(63.0 mg, 
0.516 mmol)*3 j:-O?M7K^(0;0907 mL, 0.960 mmol)£Jli#C&Dx., 12.B#K 

~^=20/l)TitiH-5 r. tC J: 5 , 2 11 (55.6 mg, 64%)£#fc, 

APCI-MS m/z 431 (M-H)-. 
HJtflll 7 (fb£*>2 1 2) 

Xgl : ■3-.^*7xy^.5.3l^»ftm Ht, 5 6 8*<-S? C*L# 
tfci££lk 1 9 7 830 lC|Bife0^^j:oT#e>ttSl-^n^-3- 

h 3rv0 ^y-^V (3.938 g, 18.14 mmol)£x h 7 1 K-n 77^(8 mL)W 
U -78°C^*PT^ n-y^/^y f-*7J*<D 1.56 mol/L ^f-^^(12.2 mL, 
19.0mmol)£#*^P;ifc o &WT? % THF(16 mL)£Ai]£.fc^ HmgtT?30# 
K^Ufco RJC«ESrTHF(10mL)|C^Ufct e r t -Zf^tV [2- 
h^-N-^/l^/W^^/W) h(i^ttN- t e r 

M^O^^<i; l 9#^tb^)(2.010 g, 8.653 mmol)^-18°C-C% ^tlX-fcc 1^ 
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g^^/V/ n -^f" l/4)-ett J4i~S t e r t - ~f^-)V { 3 - 

[3- - 3 -rt^V 7*13 tVW #/W*r— M1.568 

g, 59%)£#fc. 
APCI-MS m/z 310 (M+H) + . 

It2 : #%#ll 9 0(DIS1 ^I^Ht^bT, ±|BT#£>ftfc t e r t --f^fr 
{3 - [3 - b^v-^ h^vO 7xs^] -3-^.yyc2 tVW 
h (1.406 g, 4.546 mmdMS 5: ft&ft&GU131 g, 8.864 mmol) 

frb. $&<D3'- h*-y* h^v-) - 3- (t e r t h^# /l'^-A' 
TX/) /oWi/ y=^-fe5 $;w^/y (1.355 g)£#fc 0 
X^3 : 1 9 £ WtRKHUT, ±fS^#£>;h,;fcfi®l© 3 ' - X* h 

^-y^h^-y) -3- (te r t-7*b^/^^7?y) ypt s t7x/ 

^=^^-ir 5 #/W^y* ^(1.32 g), ^ffc; MJ ^ 5vKTir^M2.55 mL, 20.7 mmol) 
*5£tffc°y VM2.10 mL, 26.0 mmoD^b, fti£4&2 1 2(1.01 g, 2Mt41%) 

iH NMR (270 MHz, CDCl3)6(ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 1.44 (s, 9H), 
2.47 (m, 1H), 3.22 (m, 2H), 3.45 (s, 3H), 3.71 (m, 1H), 4.62 (m, 1H), 5.14 (m, 
2H), 6.87-6.98 (m, 3H), 7.25 (m, 1H), 7.86 (s, 1H). 
APCI-MS m/z 549 (M-H)-. 
»J1 8 (fls£4fe2 13) 

mrnmi nmt>frittt&m2 1 2(502 mg, 9.12 mmoi)^^aD^^^(5 
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3 (334 mg, 90%)%WCo 

iH NMR (270 MHz, DMSO-d 6 ) 6 (ppm) : 1.15 (s, 9H), 1.22 (s, 9H), 2.25 (m, 1H), 
2.44 (m, 1H), 2.81-3.05 (m, 2H), 6.57-6.70 (m, 2H), 6.62 (s, IH), 7.11 (dd, J = 
7.5,8.2Hz,lH),9.40(br,lH). 
APCI-MS m/z 407 (M+H) + . 

mmn 9 i^mi 1 4) 
mmn 5x%htitc^^2 1 0 z^m^m-}- h v ^^mrnxmrnL 

Xmt>tlZ>-7 y —#(50 mg, 0.13 mmol^v^ mD^iSIU b V ^ 

^/VT ^ >-(0.072 mL, 0.52 mmol)*5 J:^^^^ W^77^ /K0.028 mL, 
0.26 mmoD^Px., ^T2B#P H m#bfeio P^^d mL)&M£. 

i-hV ^Tk^Tifc^U b y yJ±X&%kU ^flE^bfce aS£r 

\Z. X V . 2 14 (44 mg, 69%)£#7t> 

iH NMR (300 MHz, CDCla) 5 (ppm): 1.30 (s, 9H), 1.32 (s, 9H), 2.56 (m, IH), 
2.818 (s, 3H), 2.820 (s, 3H), 3.17 (m, IH), 3.37 (m, IH), 3.55 (m, IH), 4.27 (brt, 
J= 6.3 Hz, IH), 7.21-7.37 (m, 5H), 7.93 (brs, IH). 
APCI-MS m/z 496 (M-Hh 

mMM2 0 ({b-a-^2 15) 

X'&bfhZ> y y -#(63 mg, 0.16 mmol)£DMF(l mL)fc}£fi?U M/fc^^y 7* 
-T/H57 mg, 0.49 mmol)*5«tt^ b V ^ ^(0.090 mL, 0.65 mmoD^^P^x 

mm.x2i.5mmm:Wvtc 0 mtm^^Mx., ^n^ww^^ii 
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-/^=6/l)"t?**K1-3 - £ V x 2 1 5 (14 mg, 18%)&#fco 

APCI-MS m/z: 470 (M+H) + . 
12 1 ({b^2 16) 

1 3 2 0 8 (3.13 g, 6.57 mmol)3:4 mol/LM$7KSf-@fc 

^^/VT* a ntiCiO, tt&to 2 16 (2.80 g, ^ilft)^ 

iH NMR (270 MHz, DMSO-<fe) S (ppm): 1.17 (s, 9H), 1.32 (s, 9H), 4.06 (d, J = 
13.7 Hz, 1H), 4.21 (d, J= 13.7 Hz, 1H), 7.20-7.44 (m, 5H), 8.30 (brs, 3H), 11.17 
(s, 1H). 

mmm22 2 17) 

mMM 2 1 k'ftS-fb^ 2 16 tf>:6ife&(40 mg, 0.097 mmol)£ 1 , 2 - 
^ v vxL# ^(1 mL)tl»U 37% ]) >-tK^(0.080 mDfeJ:^ h V T± 

h^y^Mit^^B-r h V VM100 mg, 0.472 mmol)^BX.> MMX»2.5V%fflffifc 

ftffi bfco ^P^h^7t7^-(^nn * / -;v=20/ 

irettlH-s r. £ m £ 9 * ib-a^ 2 1 7 (27 mg, 69%)«r#fc 0 

iH NMR (270 MHz, CDC1 3 ) 6 (ppm): 1.28 (s, 9H), 1.81 (s, 9H), 2.43 (s, 6H), 3.31 
(d, J= 14.3 Hz, IH), 3.88 (d, J= 14.3 Hz, IH), 7.06-7.65 (m, 5H), 7.88 (s, IH). 
APCI-MS m/k 405 (M+H) + . 
mH&M2 3 (fk^2 18) 

HJi^j2 lT?#&ftfcfb£^2 1 60^^(2.80 g, 6.78 mmol)l:^PP^ 
^y(50mL)K:««U 7k^T> h 9 x-f-AsT X ^(3.80 mL, 27.3 mmol):i3<fctfm 
fc 3 p n 7us*lsXA>ifr~MlM mL, 10.2 mmol)^Px.> l^im^T^O^P^ 
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(3.01 g, 86%)£#fc 0 
ESI-MS m/z 515, 517 (M-H)-. 
HW02 4 (fk^2 19) 

3^'&h*lfrfc>&m2 1 8(3.01 g, 5.82 mmolX a^btfy^ 
(17.50 g, 116.8 mmoD^iU^T^b^ h y !> -M3.80 g, 58.5 mmol)£DMF(50 

^ y u h y ^sE 

2 19 (2.29 g, 75%)£r#fc 0 
APCI-MS m/z 524 (M+H) + . 
5 Uk&W2 2 0) 

HJ&0!J2 4-e#btLfcfb^2 1 9(2.29 g, 4.37 mmol)£rTHF(75 'mLj&ifl? 
U 7k(15mL)*5iT^h y 7i^^7^y(1.73g, 6.60 mmol)^Px.s Si"? 

/WT h y ^ fc J: 9 <b^ 2 2 0 (1.74 g, 80%)£#fc o 

iH NMR (300 MHz, CDCb) 5 (ppm): 1.29 (s, 9H), 1.33 (s, 9H), 1.96 (m, 2H), 
2.85 (t, J= 6.6 Hz, 2H), 3.19 (t, J= 7.5 Hz, 2H), 3.99 (d, J = 13.7 Hz, 1H), 4.61 
(d, J= 13.7 Hz, 1H), 7.24-7.39 (m, 5H). 
APCI-MS m/zr. 498 (M+H) + . 
2 6 Ut&m 2 2 1) 

fll 2 5 X~'&btltcit&fy) 2 2 0(452 mg, 0.909 mmoDSrS^^MlO mL) 
fcSHBU 4moyLmtt*-^^^M0.5mL)^APx.s Pt&gT*30# 
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bfc^, b»^^/v43 it^n -^^^fefefi^bt-s rtiati, {b-a-^j 2 2 1 

(431 mg, 89%)&&8fet£ £ tt#fc 0 

iH NMR (270 MHz, CDCla) 5 (ppm): 1.26 (s, 9H), 1.30 (s, 9H), 2.24 (m, 2H), 
3.11 (m, 2H), 3.30 (m, 1H), 3.45 (m, 1H), 4.01 (d, J= 13.7 Hz, 1H), 4.63 (d, J= 
13.7 Hz, 1H), 6.00 (br, 1H), 7.18-7.41 (m, 5H), 8.46 (br, 1H). 

7 Uk&y>)2 22) 

MMMl 3X*nbflZ>it&®)2 0 8(3.72 g, 9.48 mmol)£te r t 
(150 mL)*5 XXtrnm-titmi- h V ?i»7k^(pH = 3 ; 50 mL)^^?Ufc„ ^<D 

^m^mm 0 mi~h y $ ms.6 g, 94.8 mmoi)&^§.T:;bp*. N 5ox:xi^mmw 

$t£}§£j±W*Lfc 0 ^^--^f-^Try *7})—tZ>Z.tK£<0 , ^2 2 2 
(3.10g, 99%)£#/c„ 
APCI-MS m/k 393(M+H) + . 
H«d2 8 Ofk-^2 2 3) 

g&M 2 7 btltdk&m 2 2 2 (103 mg, 0.262 mmol)& no^y(2 
mL)\z.m%U t°y ^^(0.055 mL, 0.68 mmol)*5j;r^4 -•fu^^V n V 
K(0.076mL,0.66mmol)^Px, ^T-3i$fi^#Lfc 0 ^j&^Tk^Px., ffigt 

^^v-e#tB Lfc 0 ^mm^mmt^ h y ?Afc®mxm&u mxmwtt h v 
!)At«t, mj£mm\^tc 0 (dmso) a mD 

■fc*#U mfct V y A(63 mg, 0.77 mmol)^PxL v ^md^lOOt^^ fcjbp 

f^i^^Wkt b y ? j*7k®mxm&u M^mt h y niz 

M^Lfco iH^Mil^nv f^77^- (^n a tJvW*/^ ^=40/ 
l)Tit§H-<5 - 1 1 £ 9 . Ifc^ 2 2 3 (91 mg, 75.%)£#fc 0 
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APCI-MS m/z 461 (M+H) + . 

12 9 Wb^2 2 4) 

$9 2 8 T*#^tbfcft;^ 2 2 3 (79 mg, 0.17 mmol)£4 •moi/L&<b*3t-S£ 

nn^y(l mL)»!l»»L, 7K?£T, b » ^f^T5 ^(0.086 mL, 0.62 
' mmoD&it^t; 2 - ^ n nx^ v^;l'^^/W0.025 mL, 0.24 mmol)£:Anx.. 

TiI&§fc#U ^Tkitt^by i>^-c^#u, MffiiHtL-fcio ?«<lr^M^n 

tl 2 2 4 (57 mg, 74%)£#fc„ 
APCI-MS m/z: 451 (M+H) + . 
H«!l3 0 (|b^2 2 5) 

2 9 T*#bttfc^#J 2 2 4(56 mg, 0.12 mmol)£r^T*7 mol/LTX^ 

A=1.8/0.2/l)t?*l»i-« - Hi* 9 > 2 2 5 (31 mg, 53%)&#fc„ 

*H NMR (270 MHz, CDCls) 5 (ppm): 1.34 (s, 9H), 2.15-2.32 (m, 2H), 2.52-2.65 
(m, 2H), 3.16 (m, 4H), 3.90-4.02 (m, 2H), 4.01 (d, J= 13.3 Hz, 1H), 4.60 (d, J= 
13.3 Hz, 1H), 5.41 (br, 1H), 7.22-7.40 (m, 5H). 
APCI-MS m/z 468 (M+H) + . 

mmmzi (M226) 

2 5 h*itcfc&M 2 2 0 (16.6 mg, 0.0334 mmoD'&S^ uu*?^ 
(0.5 mL)*3J:W */-/K0.2 mL)©^tIl^il^ ^ =x-/««i& 
(0.005 mL, 0.07 mmol)£2J0?U M."C2H$.Kjft#Lfc. gMl-DMF (0.5 mL) 
*5«fct^y a-/««Sifci:(0.010 mL, 0.13 mmoDSriB^.^ 90 < CT*7.5B#li^#bfc 
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U **afflW-h9 i^A-cttfllu WBE»A&Ufc. ^^^^^p^h^y 
7 >f —(^7 V*~7 * n p fr/VA/t # J — /v=9/l)t?»5*i"5 - £ j£«fc D r it 
&m 2 2 6 (4.7 mg, 26%)£#fc 0 

iH NMR (300 MHz, CDCI3) 5 (ppm): 1.29 (s, 9H), 1.33 (s, 9H), 1.99 (m, 2H), 
2.74-2.84 (m, 4H), 3.18 (t, J= 7.4 Hz, 2H), 3.65 (t, J= 5.0 Hz, 2H), 3.99 (d, J= 
13.7 Hz, 1H), 4.58 (d, J= 13.7 Hz, 1H), 7.23-7.40 (m, 5H). 
APCI-MS m/z 542 (M+H) + . 
mMM3 2 tfb£4fr2 2 7) 

2Ufe#|2 5T'#kft7bffc-£$J2 2 0(19 mg, 0.038 mmol)£THF (0.5 mh)\C 
mm U T-fe h 7/V7k K(0.011 mL, 0.20 mmol^Px.; ^fiT^f^^ Lfc&x 
zfcfrffrfcfrSW- h y £i*(4.5 mg, 0.12 mmoDSr;!^ 18BHHJflH$Lfco £J&#fc 

CtT ^ o n /iN/ki^/^ ^ J -^=20/l)TitSH-£ - t£«fc 9 . 

2 2 7(6.5 mg, 32%)£r#fc 0 

iH NMR (300 MHz, CDCI3) 6 (ppm): 1.26 (m, 3H), 1.29 (s, 9H), 1.35 (s, 9H), 
2.20 (m, IH), 2.30 (m, IH), 2.64-3.32 (m, 6H), 3.64 (br, IH), 4.02 (d, J = 13.9 
Hz, IH), 4.61 (d, J= 13.9 Hz, 1H), 5.25 (br, IH), 7.23-7.40 (m, 5H), 8.01 (m, 
IH). 

APCI-MS m/z. 526 (M+H) + . 

$&m 3 3 x\Y&m 228) 

###il 6 lX+mbtlZit&yol 7 0(51 mg, 0.12 mmol)£7 mol/LT^^ 
T-^ ^/-/HlmL)^*P^ ^"ei8.5B#«#bfc 0 J£m v BLfefflW mol/L 
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8(26mg,49%)£#fc 0 

iH NMR (300 MHz, CDCI3) § (ppm): 1.27 (s, 9H), 2.32 (s, 3H), 3.16 (brs, 4H), 
3.98 (d, J= 13.8 Hz, IH), 4.58 (d, J= 13.8 Hz, IH), 7.26-7.42 (m, 5H). 
APCI-MS m/zr. 442 (M+H) + . 

;^wy3 4 ab-a-^2 2 9) 
$mm 26 1 mm?, l-c, $mm 3 3 tn^nsft^ 228 (isi mg, 0.410 

mmn1)H mol/Lmb*^-@m^^H0.6 mL)T^mi-5 £ t K J: <9 > 
2 2 9 0fb£^3 2 2 8 (184 mg, 94%)£r#fc 0 

iH NMR (270 MHz, DMSO-dfe) 5 (ppm): 1.15 (s, 9H), 2.23 (s, 3H), 3.15 (m, 2H), 
3.34 (m, 2H), 3.95 (d, J= 13.8 Hz, IH), 4.38 (d, J= 13.8 Hz, IH), 7.22-7.40 (m, 
5H), 8.50 (br, 3H). 

5 (ft^2 3 0) 

1 6 l'T*&btlZ>ib&fo 1 7 0(51 mg, 0.12 mmol)&T1? h~VV M1.5 
mL)tc«U 2-T$ /-2-^^;V-l, 3 -;/n/^vbh-/K258 mg, 2.45 

(0.6 mD^IWis 4S?mWVtc&, fcZMz-. * n PJfr/UA-ettfflbfc. * 

a^^fpmb^- f y ^atR^-c^u, i*mt b y * a u ^ff^ 

r. t k: £ t) s 2 3 0 (31 mg, 49%)£#fc 0 

APCI-MS m/z. 530 (M+H) + . 
^#J3 6 (j^2 3 1) 

2 - (t e r t-^hmA'#=A'75;) 7t f7x/y=f tt^;W^ 
/^(2.91g,9.44mmol)S:#l7K^SK30mL)fcJn^ 130 < C'C5^Kx &^T:70 < €-e 
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m^^hVf-^^'-^3.yi'^^t\Ck 1 0, tt&&2 3 1(2.06 g, 56%)£# 
APCI-MS m/z. 393 (M+H) + . 

nmn 7 (fc£4&2 32) 

Hi£0iJ3 6 tf#e>tl/fc{b*^2 3 1(2.01 g, 5.12 mmol)£Ti=: h= h V M20 
mUK&M U kK7^1 7KfO#J(8.0 mL, 0.16 mol)$r*P *U ^ffi.T:6B#POT# b 

o-7f^77^ ~(\hW : Hi-Flash™ column, — ^V/WB.^^-^/ 3)t?ffi 

r. £ id J; 0 , ft&m 2 3 2(1.42 g, 79%)&#fc. 
APCI-MS m/z: 351 (M+H) + . 

$&m* 8 ({t-a-^2 3 3) 

M2 8 fcPQHtfcbfs 3 7-C#e>3h/fcfl5^»2 3 2.(1.01 g, 2.88 

mmoD^try v^(0.585 mL, 7.23 mmol)©^R£Ts Sft 4 -/nt^f 9^ 
(0.840 mL, 7.24 mmol)iEJS£-£fc^ DMSO(20mL)4 3 > B»J- b !> 

17 -M608 mg, 7.41 mmol)T^S1-5 r £ t £ 9 , 2 3 3 (0.99 g, 82%)£# 

tc 0 

APCI-MS m/z 419 (M+H) + . 

13 9 Uk&y02 3 4) • 
I2 9^iiat, ^J6^J3 8-e#f>Wc|b^2.3 3(503 mg, 1.20 

mmol)£. 4moVL^«^-^^/K6.0mL)^SUfcm. Kk^X'hV^ 
/VT 5: ^(1.34 mL, 9.61 mmol)<7)#£Ts *£*b 2 - * P d x^ X^/^-M0.377 
mL, 3.61mmol)tS*S$*5itH:J:»)^ fc£^2 3 4(126 m gi 26%) <H#fc 0 
APCI-MS m/z 409 (M+H) + . 
»^J4 0 2 3 5) 

#H£0»J3 3 fcHHflMZLLT, «f!l3 9-e#fe*bfcft'g*2 3 4(40 mg, 0.098 
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mmol)£7 mol/LT y^-T - y ? / -/H3 mL) t £ £ £ «t 0 x flS^ 
2 3 5(14mg,34%)£#7c 0 

iH NMR (300 MHz, CDC1 3 ) 6 (ppm): 2.20 (m, 2H), 2.34 (s, 3H), 2.56 (m, 2H), 
3.14 (m, 4H), 3.91 <m, 2H), 3.99 (d, J= 13.6 Hz, 1H), 4.58 (d, J = 13.6 Hz, IH), 
7.25-7.41 (m, 5H). 
APCI-MS m/z. 426 (M+H) + . 

n«y4 1 3 e) 

9Ti#f>nfc{h^2 3 4(68 mg, 0.17 mmoD^Ti? MJ/K1.5 
mDKigflPU 50%i?y fvl'T ^ VtK^(0.170 mL)*Ht, M"ei7«PW«^U 

n*/uA/y * y -^=i9/i)ritMbfc^ ^ y^ntvu^-^r- h y ^ 

\s—\/ a 5 - 1 fc<t 15 x <t&& 2 3 6 (44 mg, 58%)£#fc 0 
APCI-MS m/z. 454 (M+H) + . 
H»<!4 2 (M2 3 7) 

HJfefll 2 5 T?# h fotz.\\&m 2 2 O (47 mg, 0.094 mmol)£ l , 
?y(2mL)l^?l, 37%^/^ U ^7K^(0.026 mL, 0.94 mmolK H^(0.055 
mL, 0.96 mmol)*5£T/ b y Ti? h ^v-Tk^b* h U ?A(201 mg, 0.948 

mmol)^PA> »X*50^*#Ufc o J^^fc*i8J;tJS|SftlJfflfe**^ KP 

#U McMOH- h y ^AtfftfllU BffiftRLfc. Itt^lMW^ rx<+h*? 

7^-(^P */W*/y * / -/V=4/l)X*mm bfd^x SM V :7°n tWx^-f^ 
t?fy^*^-i/ 3 i/1-5r^^j;»3; 4b£*$2 3 7(23mg,56%)£#fc 0 
APCI-MS m/z. 526 (M+H) + . 
««4 3 «b**2 3 8) 

$mm2 6 ^P^ZlUT, 2X''&bi\,Z>ik&V9 2 3 7(330 mg, 0.628 

mmol)£4 mol/LMbTK^-^^^KO.32 mD^Sl-^ :i£K:«fctK 
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2 3 8 (fa&b 2 3 7 (Dmmm . (320 mg, 91%)£#fco 

iH NMR (270 MHz, CDCla) 6 (ppm): 1.31 (s, 9H), 1.36 (s, 9H), 2.37 (m, 2H), 
2.77 (s, 6H), 3.10-3.34 (m, 4H), 4.05 (dd, J= 4.6, 13.8 Hz, 1H), 4.62 (dd, J= 7.9, 
13.8 Hz, 1H), 5.44 (m, 1H), 7.23-7.40 (m, 5H), 8.57 (brs, 1H). 
H»!J4 4 3 9) 

$3t§M2 3 fctefcLTx gMM3 8X^btl%4k&%>2 3 3 4 moI/L&fc 
7K^-^^^^St"5- £ t£ J: oT#fc ft 5^^(600 mg, 1.69 mmol) 
. £ % by ^?VT 5 ^(0.707 mL, 5.07 mmol)cO#^Tx 4frfb 3 o p :7°p/^ 
*/U*~M0.327 mL, 2.69 mmol)££OS>£i2r3 - t fc* 9 > <fc£*»2 3 9(620 
mg, 80%)£#fc o 
APCI-MS m/z: 459, 461 (M+H) + . 
5 Wfc£4fe2 4 0) ■ 

24i ut, rn&m a a x&htifrik&yo 239 (600 mg , 1.31 

mmol)&3 Vit-f Y y *A(3.91 g, 26.1 mmol)<7)#&Tx T&fcf b U ?A(0.85 g, 
13 mmol) ^ t i 9 , fb<g*4fc 2 4 0 (494 mg, 81%)£#fc„ 
APCI-MS m/z 466 (M+H)+. 
^»!14 6 (j^t2 4 1) 

mnm 25 1 w\m\z- tt, $m®\ 4 5 -e# b fit^^m 240 (400 mg, 0.859 

mmol)&7k(3 mL)*5«tt^ h y 7 ^-/UftX? J ^{338 mg, 1.29 mmol)T*#kg-f 3 

9 > 24 1 (300 mg, 79%)£#fco 

iH NMR (270 MHz, CDCls) 6 (ppm): 1.90 (m, 2H), 2.20 (m, 2H), 2.34 (s, 3H), 
2.56 (m, 2H), 2.81 (m, 2H), 3.12 (m, 2H), 3.90 (m, 2H), 3.99 (d, J= 13.8 Hz, 
1H), 4.58 (d, J= 13.8 Hz, 1H), 7.25-7.42 (m, 5H). 
APCI-MS m/z 440 (M+H) + . 
H«!|4 7 4 
mMM 3 7 X^tbtlZik&M 2 3 2(6.00 g, 17.1 mmoDSrv^ ^(120 
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mL)«l, *#T, f y^y(4.15mL,51.3mmol)*5j;^>fbfy^^T-fe: 
5VH5.27 mL, 42.8 mmoDSrftl;^ MUX'S 0 f H 1«#Lfc 0 ^Jfcifcfcl mol/L^Sr 

u«^^i^^»^^t 5 hy^^i/--i>'3>'-t-ert^j;<9, 2 4 2 

(6.90 g, 93%)&tefc„ 

iH NMR (270 MHz, CDC1 3 ) 8 (ppm): 1.25 (s, 9H), 1.38 (s, 9H), 2.33 (s, 3H), 4.00 
(dd, J = 5.3, 14.8 Hz, 1H), 4.59 (dd, J = 9.7, 14.8 Hz, 1H), 5.69 (m, 1H), 
7.18-7.40 (m, 5H), 8.01 (s, 1H). 

mMM2 1 £P$t^LT. 7Xnhfhfz.{t^2 4 2(900 mg, 2.07 

mmol)&4 moVLmk^-Bm^M9 mL)Xmm.1-Z> r b K£ V N <b-£$> 2 4 
3 (803 mg, ^*^))^^^^ LT#fc 0 

mmm4 9 (^24 4) 

HHSW 23 t mm\Z tT, 4 8 Xmhfltcit^ 2 4 3 (D^*&(803 mg, 

2.17 mmol)& h y ^-f-jVT ^ V(0.866 mL, 6.21 mmol)<£>#£lN Wc 3—* nn 
7 P n^^^/l-^^/H0.378 mL, 3.11 mmol) ^5 £ t ^ v M2 4 
4(325 mg, 32%)£#fc 0 
APCI-MS m/z: 475, 477 (M+H) + . 
H»jj5 0 (4^^2 4 5) 

Hlfc0il2 4 ^P#fcLT, H«!]4 9-e#e>Hfdb^2 4 4(323 mg, 0.680 
mmol)£ 3 tiki- h y t7 A(2.04 g, 13.6 mmol)<D#£T> T vMb^ h y ? A(0.44 g, 
6.8 mmol) £ *3 r. £fc £ 9 , 2 4 5 (216 mg, 66%) £#fc 0 

APCI-MS m/z: 482 (M+H) + . 
1115 1 Wb-a-^2 4 6) 

HJS#U 2 5 £ P^fc It, HWO 5 0 bfrtcfc&M 24 5 (212 mg, 0.440 
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mmol)£7k(1.5 mL)*5J:T*MJ 7 j >(179 mg, 0.682 mmoirC&S 

•rS^i^iD, {fc^2 4 6(173mg,86%)£#fc„ 

iH NMR (270 MHz, CDCI3) 6 (ppm): 1.27 (s, 9H), 1.90 (m, 2H), 2.32 (s, 3H), 
2.82 (m, 2H), 3.13 (m, 2H), 3.97 (d, J= 13.9 Hz, 1H), 4.59 (d, J = 13,9 Hz, IH), 
7.25-7.41 (m, 5H). 



2 tPflulT, Hi&#|4 6X*Whthtcit^2 4 1(63 mg, 0.14 
mmol)£s g^(0.082 mL, 1.4 mmoD&J; T$ h V T± h v'tRH ib* Vm?- V V V 
A(345 mg, 1.43 mmol)£>#£Tx 37%*/W V VtR^(0.039 mL, 1.4 mmol)i: 
Efo Z. t ^'«t 0 > 2 4 7 (46 mg, 69%)&.#fc 0 

iH NMR (270 MHz, CDCI3) 5 (ppm): 1.93 (m, 2H), 2.20 (s, 6H), 2.21 (m, 2H), 
2.34 (s, 3H), 2.35 (t, J= 6.8 Hz, 2H), 2.56 (m, 2H), 3.09 (m, 2H), 3.92 (m, 2H), 
3,98 (d, J= 13.8 Hz, IH), 4.57 (d, J= 13.8 Hz, IH), 5.73 (m, 1H), 7.26-7.41 (m, 
5H). 

APCI-MS m/z 468 (M+H) + . 

mw\5 3 (4t&m2 4 8) 
mMM3 2 tmm^vx, mmm* 6t-#f)^mfe2 .4 109 mg, 0.23 

mmol)£, frmtfrV^'}- h V mg, 2.2 mmol)£>#&T> T% KT/Vxt 

K(0.252mL, 2.25 mmol)iE/& £"£5 *K {^#K15 mg, 14%)£#fc 0 
iH NMR (270 MHz, CDC1 3 ) S (ppm): 1.08 (t, J = 7.1 Hz, 3H), 1.95 (m, 2H), 2.20 
(m, 2H), 2.34 (s, 3H), 2;56 (m, 2H), 2.63 (q, J= 7.1 Hz, 2H), 2.72 (t, J= 6.6 Hz, 
2H), 3.13 (m, 2H), 3.91 (m, 2H), 3.98 (d, J = 13.8 Hz, IH), 4.57 (d, J= 13,8 Hz, 
IH), 7.22-7.40 (m, 5H). 
APCI-MS m/zr. 468 (M+H) + . 
M1&M5 4: (^i2 4 9) 



APCI-MS m/z. 456 (M+H) + . 
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mmm 4 2 1 mm^ ur, mmm 5 1 x^bfit^t^m 246 (122 mg , 0.268 

mmol)%, ^(0.153 mL, 2.67 mmol)** £tf hVT± h^TR^fb*?^" b V 
V A(568 mg, 2.68 mmol)tf)#£"K U >7k^r&(0.074 mL, 2.7 mmol) 

bBLl&tS&ZZklcXiO, \k-&m2 4 9(80mg,62%)£#fc o 
iH NMR (270 MHz, CDCI3) 8 (ppm): 1.27 (s, 9H), 1.95 (m, 2H), 2.21 (s, 6H), 
2.31 (s, 3H), 2.37 (t, J= 6.8 Hz, 2H), 3.09 (m, 2H), 3.96 (d, J = 13.8 Hz, 1H), 
4.57 (d, 

J= 13.8 Hz, 1H), 5.77 (br, 1H), 7.22-7.40 (m, 5H), 8.05 (br, 1H). 
APCI-MS m/zr. 484 (M+H) + . 
m&W5 5 (^2 5 0) 

1 ^PJUHCLT, ###ll 6 n*mbfl54\&%l 7 1(56 mg, 0.12 
mmoD^iPliaM^T. \?M2-t h *i/^>\s)T 5 ^(0.356 mL, 2.41 mmol) b fcffc 

Zbfc&Vs 2 5 0(47 mg, 65%)£#fc 0 

APCI-MS m/z 600 (M+H) + . 
H»>I5 6 (ft^*2 5 1) 

HJfeflN 1 ^IstfUt-bT, 6 ltf^^ft^l 7 1(57 mg, 0.12 

mmol)&7ir h~ b V Ml mL)*5£ T$M0.5 mL)*, jtaf&RfG'Tv KD^A'TS 
i/(0.686 mL, 4.92 mmol)£>Wt~l% 2, 2, 2- h >J y/rirxxx.f'flsT S 
&(681 mg, 5.02 mmol) EJ& £ J: -D * 2 5 1 (18 mg, 26%)£# 

APCI-MS m/z 566 (M+H) + . 
H«J5 7 (ft^*2 5 2) 

H;!&0!]4 1 kR«fcUT, ##09 1 6 lT*#e>tt^b^l 7 1 (101 mg, 0.216 
mmoDlri/^n/n W^ ^(0.300 mL, 4.33 mmol) 5 - i: t-<fc 0 > 

2 5 2(105 mg, 93%)£#fc„ 
iH NMR (270 MHz, CDCI3) 5 (ppm): 0.30-0.48 (m, 4H), 1.29 (s, 9H), 1.34 (s, 9H), 
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2.12 (m, lH) y 3.11-3.18 (m, 2H), 3.19-3.36 (m, 2H), 3.96 (dd, J = 4.9, 13.8 Hz, 
1H), 4.57 (dd, J= 7.5, 13.8 Hz, 1H), 5.31 (brt, 1H), 7.23-7.39 (m, 5H), 7.93 (brs, 
1H). APCI-MS m/z. 524 (M+H) + . 
15 8 ({k£®2 5 3) 

2 6 tP^CLT, 1116085 7T*#kft ; Mb'£$3 2 5 2(541 mg, 1.03 
' mmol)£ 4 mol/L &^*-^^/l4&«<0.62 mL)X^S-TS £ t fc£ '9 , 4b 
^2 5 3 ttb^t) 2 5 2 <Di&©?*&) (567 mg, 98%)£#fc 0 
iH NMR (270 MHz, CDCb) 5 (ppm): 0.75-0.95 (m, 4H), 1.28 (s, 9H), 1.34 (s, 
9H), 2.61 (m, 1H), 3.49 (m, 2H), 3.80 (m, 2H), 4.12 (m, 1H), 4.63 (m, 1H), 6.45 
(m, 1H), 7.21-7.38 (m, 5H), 8.37 (s, 1H). 
5feffiflT5 9 Wb^4fe2 5 4) 

mMM4 2 t^Ifcbts m&M5 7X*mbfrZ>4k&%0 2 5 2(61 mg, 0.12 
mmol)^ ff£II(0.066 mL, 1.2 mmm&XXf h V T± h * 5*7k3Rffc;# t^i" h V $ 
A(244 mg, 1.15 mmol)cD#^Tx T"fe bT^rt K(0.065 mL, 1.2 .mmoi) £ 

£ t fc ' J: 9 . <b-&#> 2 5 4 (10 mg, 16%)<Hf fc 0 
APCI-MS m/z 552 (M+H) + . 
6 0 «b^2 5 5) 
14 2 fcl^BSKlUt. §£»iJ2 6X*mbntcik'&®2 2 1(0.0150 g, 0.301 
mmol)£, @^(0.136 mL, 2.26 mmol):&<fctf h y Ti=r h v'zKlJfl'b* b U 

?A(0.573 g, 2.71 mmoDO^T, Ti? hT/^rt K(0.133 g, 3.01 mmol)^/& 

^ t \ZL X *) > lb-8^ 2 5 5 (0.111 g, 68%)^r#fc 0 
iH NMR (270 MHz,CDCI 3 ) 6 (ppm): 0.99 (t, J = 7.0 Hz, 6H), 1.14 (s, 9H), 1.29 (s, 
9H), 1.40-1.50 (br s, IH), 1.55-1.63 (m, IH), 1.88-1.96 (m, IH), 2.46-2.54 (m, 
6H), 3.08-3.14 (m, 2H), 3.95 (d, J = 14.3 Hz, IH), 4.58 (d, J = 14.3 Hz, 1H), 
7.20-7.38 (m, 6H). 
APCI-MS m/z 554(M+H) + . 



94 



WO 2004/092147 ^ ^CT/JP2004/005489 

mmm e 1 (^256) 

£%0g4 l'tPfllUl-UT, #^0111 6 l 7 1 (0.100 g, 0.215 

mmoD^N-T-fe^/^^l/^^T 5 X0.110 g, 1.08 mmol)£KJ&£"fr5 - bfo: 
<£ 9 % 2 5 6 (0.0433 g, 35%)&#fc 0 

APCI-MS m/z 569 (M+H) + . 
^IJ£#!j6 2 (it&Vo 2 5 7) 

HM^H 1 tP^^tT, 6 l-e#^^5^^ll 7 1(0.311 g, 0.666 

mmol)£ tert -^;V-N^(2 -T ^ J^)V)%J\"*>*~- M0.200 g, 1.25 
mmol)£a&£« 2 5 7(0.290 g, 70%)^#fc o 

iH NMR (270 MHz, CDCI3) 8 (ppm): 1.26 (s, 9H), 1.28 (s, 9H), 1.29 (s, 9H), 
2.70-2.90 (br m, 2H), 3.10-3.50 (m, 8H), 4.08 (br d, J= 13.3 Hz, 1H), 4.57 (br d, 
J= 13.3 Hz, 1H), 5.22 (br s, 1H), 7.20-7.39 (m, 5H), 8.08 (br s, 1H). 
APCI-MS m/z 627 (M+H)+ 
^»!l6 3 0ffr£tl2 5 8) 

2 T*#kfrfc^t> 2 5 7 (0.172 g, 0.274 mmol) Srv^nn^^ 
(2.0 mL)\mMhtCo t°y i^V(0.0488 g, 0.617 mmol)*5 J-I^tR^ 

(0.0388 mL, 0.411 mmol)^JlI^An^^?aT*24NP^^# bfc 0 ^J&ifcfcll mol/U&^ 
tK^(3 mL)££tf7k(3 mLO&An^ i7 pnWC'iWU Mil Sr&Ttt^ 

n n -fcjVK/t * J -fr=9/l) - b J: »? ; \Y&m 2 5 8 (0.0993 g, 

53%)&#fc 0 

^#16 4 (fb-a-t/2 5 9) 

H«!l6 3 ^#^£^$3 2 5 8(0.0930 g, 0.139 mmoD^nn^^y 
(2.0 mDto&i? Ufdo &V^\ h y 7/^D^(1.00 mL, 13.0 mmol)^Px.^S 
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£ «fc 9 x 2 5 9 (0.788 g, 99%)&#fco 

APCI-MS m/z 569 (M+H) + . 
%%m§ 5 (it^ 2 6 0) 



HJfc$j6 lT?#btt^fb^2 5 6(0.101 g, 0.178 mmol)2:DMF(0.5 mL)^ 
&ft?U *^b^ h y ?A(0.0712 g, 1.78 mmoD^Px.^ itT4«#Lfc 0 

A/^i? 7-/^=9/1) X»mmrfZ>Z. k\z£<9 , it&m2 6 0(0.0172 g, 18%)£r 

iH NMR (270 MHz, CDCl 3 )5(ppm): 1.29 (s, 9H), 1.34 (s, 9H), 1.90 (s, 3H), 
2.95-3.35 (m, 8H), 3.99 (d, J= 14.0 Hz, 1H), 4.53 (d, J=* 14.0 Hz, 1H),5.60 (br s, 
1H), 6.34 (br s, 1H), 7.20-7.39 (m, 5H), 8.08 (br s, 1H). 
APCI-MS m/z 597 (M+H)+. 

^»J4 1 -fclTOKlLT, ###ll 6 lT*#btb^k^l 7 1 (100 mg, 0.214 
mmoD^^^/VT ^ ^(0.088 mL, 0.86 mmol)£^JS£i3:S - t ic£ V s 
2 6 1 (103 mg, 89%)£r#fc 0 

iH NMR (300 MHz, CDC1 3 ) 5 (ppm): 1.03 (t, J= 7.2 Hz, 6H), 1.28 (s, 9H), 1.33 
(s, 9H), 2.54 (q, J= 7.2 Hz, 4H), 2.86-3.03 (m, 2H), 3.10-3.18 (m, 2H), 3.99 (d, J 
= 13.6 Hz, IH), 4.57 (d, J= 13.6 Hz, IH), 5.79 (brs, IH), 7.27-7.36 (m, 5H), 7.91 
(brs, IH). 

APCI-MS m/z. 540 (M+H) + . 
H«iJ6 7 (ft^26 2) 
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1 fcfafcfcVC* ##091 6 7 1 (100 mg, 0.214 

mmol)^ y ^ V (0.086 mL, 0.86 mmol) tSlS^^iia ^ te-a* 
m 2 6 2 (103 mg, 89%)£*#fc 0 
APCI-MS mfe 540 (M+H) + . 
6 8 (ftlNs 2 6 3) 
t8m± 1 £ fefllfcL-C, ###1 16 1 t?#ett5^-a* I 7 1(100 mg, 0.214 
mmol)^n-7^/l-T 5 ^ (0.084 mL, 0.84 mmol)£ - £ fcl «fc 9 . 

^2 6 3(101 mg, 87%)£r#fc 0 
APCI-MS m/z 540 (M+H) + . 
^»!I6 9 (ft^2 6 4) 

fe5£0!l 4lt HflSte LT x 1 6 1 Ttf&fctLSflS^ 1 7 1 (100 mg, 0.214 

mmoUSr^^vM ^/VT ^ V(0.092 mL, 1.07 mmol) 5 - b K X 9 > \t 

ft® 2 6 4 (101 mg, 90%)£#fc o 
APCI-MS m/z: 526 (M+H) + . 
H»J7 0 «b£&2 6 5) 

HJ£$|4 1 i:ii{aT, ###jl 6 lt#f>tl5^17 1 (100 mg, 0.214 
mmoD^v-ry p^/KT 3:^1/2 "fiti&&(90 mg, 0.86 mmol)t&&£ii:5 - £ 
J; t) x tt&Qa 2 6 5 (43 mg, 39%)£#feo 
APCI-MS m/z. 523 (M+H) + . 
H«!|7 1 (jk^J2 6 6) 

2 1 -T?#fcft5fb-a*4& 2 1 6 (50 mg, 0.12 mmol)£^ P^^d 
mD^^f U h V x-f-^T 5 ^(0.067 mL, 0.48 mmol)*5 £ Xfl&fcW? T ^ 
;K28mg,0.24mmol)^Px., ittl5^Pa#Uf:, RJfcJfcfc^cSrJP*^ 
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<Dtite&m*bti&fct* Z-k tK 2 6 6(30 mg, 54%)*#fc. 

APCI-MS m/z 456 (M+H) + . 

H»ij7 2 (fb£4&2 6 7) ^ 

mm? \ bnwz-\^x, mi&M2 ix*mbthz>ik&%>2 1 6(50.7 mg, 0.123 

mmoDS: hV^/^T 5 ^(0.138 mL, 0.990 mmol)<D#^Ts HtfbS*.?* ^/V^/V 
77^ /K0.054 mL, 0.50 mmol) kRJ&&&ZZ-k\z£Q > 2 .6 7 (9.2 mg, 
15%)&#fc 0 ' 
APCI-MS m/z 482 (M-H)-. 
7 3 Wk-a^2 6 8) 

»3 3fcMSfc:L/T\##0!ll 6 lTifkftSfc^l 7 1 (60.0 mg, 0.129 
mmoD^Tt f = b y ;Kl mL)«L, f V ^f/yT 5 ^(27 ^L, 0.193 mmol) 
*5 £tW U v^T $ K4&lfc&(21 mg, 0.193 mmol)lr*Px.x 6 bfc 0 

>fb^ 2 6 8 (48.4.mg, 69%)^#fc 0 
iH NMR (270 MHz, CDC1 3 ) 5 (ppm): 1.29 (s, 9H), 1.34 (s, 9H), 3.05 (m, 2H), 
3.21 (m, 2H), 3.27 (m, 2H), 4.01 (dd, 1H, J= 5.6, 13.7 Hz, 1H), 4.59 (dd, J = 7.7, 
13.7Hz, 1H), 5.36 (dd, J= 5.6, 7.7 Hz, 1H), H), 7.25-7.40 (m, 5H), 8.09 (s, 1H). 
APCI-MSm/z 541(M+H) + . 

■mmw 4 tffe£*2 6 9) 

Alb mm?, tt, ##09 l 6 l ©^-a^ l 7 0(54 mg, 0.13 mmol)& h 
y ^}VT K ^(0.355 mL, 2.55 mmol)(D#^ETs ^ U i/f*?-A'^X s ?A&gM&. 
(336 mg, 2.67 mmoD^SiS^-lirS^^^J: *Mfc&4&2 6 9 (48 mg, 73%)&#fc 
APCI-MB m/z 514 (M+H) + . 
7 5 tfb£*2 7 0) 
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H»!!4 1 £ ffl&fc bT\ 1 6 1©M 1 7 0(52 mg, 0.12 mmol)£ h 

y m^/vT 5 >-(0.345 mL, 2.48 mmol)<£>#?£TN & 

^(381 mg, 2.48 mmol)£aS£-£S £ tfccfc *K 4k&%)2 7 0(62 mg, 93%)^ 

APCI-MS m/zr. 542 (M+H)+ 
'HJfe0O7 6 2- 7 1) 

HWJ 7 4 X*fetb3nZ>fc&%) 2 6 9 (28 mg, 0.055 mmoDS:^ * / -M0.8 mL) 
*5<fctfzk(0.4 mDCOm&mmzmffiU ^mtV^^MlB mg, 0.054 mm61)£;&n 
^T2B#r«m#b/t, ^mcimolT.^a.OTmL)^^, Ml£Ta^ 

10/2/0.1)Titi![LfcfL 1 mol/L Wk^M^ UfeWkBh^ B^£e^f 
tV^-x^-C h U ^ 3 5 n b £ !9 % fc£-$J 2 7 1 (13 mg, 44%) 

APCI-MS m/k 500 (M+H) + . 

H»!]7 7 (fc&m2 7 2) 

Hi&#l 76t li^M UT, HJSM 7 5 X*'& t>thZ>4k&%0 2 7 0 (45 mg, 0.083 
mmol)*5j;t^7K^y ^?A(21 mg, 0.088 mmol) £ 0 v 4k&W) 2 7 2(25 mg, 
55%)§r#fc 0 

APCI-MS m/k 514 (M+H) + . 

^Wll7 8 (ft^2 7 3) 

H»!l 33i: ^$1(3: LT N ###J 16 1 t7)ft^#) 1 7 1 (470 mg, 1.01 mmol)& 
7 mol/L Tls=e~T-**y -M10 mL) i: &J& £ ^ £ «fc 0 , jfcj-&* 2 7 3 
(479 mg, 98%)£#7t 0 
APCI-MSm/z 484(M+H) + . 
mMM7 9 (4t&%}2 7 4) 

N- (t e r t -^Y^-i/tl?V^;V) - jf ]} v-^(35 mg, 0.20 mmol)£:DMF 
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(lmDl^lU tK^Tv EDC I(38mg,0.20 mmol)^ < j:t;HOB t • l7KfP#» 
(31mg,0.20mmol)^PX.fCo 20£«#Lfc^ mm 7 8 X^hfl 

Z>ik&M>) 2 7 3(80 mg, 0.17 mmol)^*P ^, mM.X25m$W$ bfco 

K £ «9 fc^fe 2 7 4 (87 mg, 82%)&#fc 0 . , 

APGI-MS m/z 641 (M+H)+. 
18 0 (^^2 7 5) 

7 9 T?#^>^^^^ 2 7 4 (82 mg, 0.13 mmoD^rv 5 !? uu*$ V(l 
mD&itf h !) 7;vtDMl mL)ML v ifit 1 BtftWfcbfCo 

<t <9 > -ft^* 2 7 5(35 mg, 51%)%mc 0 
APCI-MS m/z 541 (M+H) + . 

miMMs i ab-a-^2 7 6) 

MMM2 6 tWat, ^f!)8 0T-#b^fc{b^tl2 < 7 5(574 mg, 1.06 
mmd)& 4 mol/L mt^m-Wm^MO.SS rnDT^S-f 3 Z t fc«fc N fls^ 
2 7 6 2 7 5 (DW^) (545 mg, 89%)&#fc 0 

iH NMR (270 MHz, DMSO-cfe) 6 (ppm): 1.18 (s, 9H), 1.28 (s, 9H), 3.20-3.46 (m, 
4H), 3.51 (s, 2H), 3.75 (m, 1H), 4.34 (m, 1H), 7.21-7.39 (m, 5H), 8.54 (t, J= 5.4 
Hz, 1H). 

mMM8 2 (4t&®2 7 7) 
mnm7 9 tl^li^bT, m-mW7 8X*nbtlZ>ik&y>)2 7 3(80 mg, 0.17 
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mmol), N— (tert -7 h *i/$J/l>#-A') - P -T^~^(38 mg, 0.20 mmol), 
E D C I (38 mg, 0.20 mmol)*5 itfHO B t • 1 7k?PtK31 mg, 0.20 mmol) £ t) > 
it&$)2 7 7(90mg,83%)£^fc o 
APCI-MS m/z. 655 (M+H) + . 
^»!J8 3 (<bl^2 7 8).- 

^WlJ8 0 t»CLT, mmms 2X^%b^\t^m2 7 7(87 mg, 0.13 
mmoD&i-tfhy 7/^n«lmL)i^ ib^ 2 7 8 (36 mg, 49%)£r#fc„ 
APCI-MS m/z. 555 (M+H) + . 
H«!|8 4 (fb-^2 7 9) 

mmm 2 s t mm^ ux> mmm 3 7 r^ti^b-a^ 2 3 2(1.57 g , 4.48 

mmol), t° y i^d.20 mL, 13.4 mmol). /t^ P JJ K(1.50 mL, 

11.2 mmol)&£tf@1^ h V *7 A(3.7 g, 44.8 mmol)J: «5 , fl2^*-2 7 9(1.85 g, 
95%)£*§fc 0 

APCI-MS m/z 433(M+H) + . 
18 5 ({b£*2 8 0) 
|jfcfl|8 5*5j:^m^8 6tt, ^JSf!l2 9 il^m^UT^mbfCo 

18 4*C#b^fcfb^2 7 9(1.85 g, 4.28 mmol)?: 4 mol/L it{b7k^-@^ 
^9VK20 m L)T*^Si--5 r. t 19 , {b£-#» 2 8 0 (1.42 g, 90%)£:#fc o 
APCI-MS m/z 423 (M+H) + . 

mmms 6 w&®2 8 d 

HMJ 8 5 T?#P>tb^b^ 2 8 0(386 mg, 1.05 mmol)£ b V ^frT 5 ^ 
(0.732 mL, 5.25 inmol)<D#£Tx 2 n n - 1 -rc^ pUK 
(0.164 mL, 1.57 mmol)£RfS - £ J: 0 v-ffc^ 2 8 1 (360 mg, 75%)£# 

APCI-MS m/z 333 (M+H) + . 
18 7 ({b^2 8 2) 



101 



WO 2004/092147 ^T/JP2004/005489 

1 tH^UT, &mto8 6"&Rbjtl1tfc&to2 8 1(332 mg, 0.750 
mmol)&S^ n^n fcVVT 5 ^(1.00 mL, 15.0 mmol)ijaS$4s - £ lc X ^ 4b 
-g* 2 8 2 (101 mg, 2S%)£#fc 0 
APCI-MSm/z 480(M+H)+. 
#£tt^i8 8 Wb-a*2 8 3) 

lHifc#]4 1 fchil^b-C, ##$11 6 lXmhMit^l 7 0(51 mg, 0.12 
mmol)£r 2 - (7^/^ ^) t° y ^(0.247 mL, 2.40 mmol) t fcfo £ * § - £ 
^ £ 9 , -fb£4fe 2 8 3 (43 mg, 67%)flr#fCc 
APCI-MS m/z 533 (M+H) + . 
mMM8 9 Gb^2 8 4) 

mnm* i tum^L-c, mmmi e lxmhti^it^i 7 1(43.7 m g , 

0.0937 mmol)& 4 - fc°=t y fVT % > (0.020 mL, 0.187 mmol)^^ £ ^3 - t 
in <£ 9 > fb^ 2 8 4 (32.4 mg, 60%)£#fc o 
APCI-MSm/z: 575(M+H) + . 
^Wi9 0 (ft^2 8-5) 

1 4 ©Ig 2 £ L-C^e>^§ 3-(tert-y b ^^z^- 

/l/T ^ y ) -^p f^-y ^ / ^ #/W^/;y(4.07g, 12.6 mmoD^rTir b 

i/(20 mDl'Illl, fc°y S?i/(5.4 mL, 63.1 mmol)43J;^7K^m(6.0mL, 63.1 
mmoD^Px., ^T*24B#^WU7to S«l-I&^^7K^ b V V AtK^ 

-7kmm20mL)%Mx.. tfitlHWUc, S/&f£t- lmol/L ^^P^^ 

u ^«ffi^*ufc 0 a^^y^^tw^-x^ (30 mD ty^yy- 

1"5 r £ ^ <t «9 N fb^#) 2 8 5 (4.38 g, 91%)£#fc 0 



APCI-MSm/z 365(M+H) + . 
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9 1 Ut&®2 8 6) 

3 8 ^PliKlLT. Hife#i9 0X^%hfltzi\t^m2 8 5(103 mg, 0,283 
mmol), -^o^fU/V (0.082 mL, 0.707 mmolX t°y ^^(0.072 mL, 

0.848 mmol)*5it^^^ h V *} M232 mg, 2.83 mmol) £ <9 4t&& 2 8 6(103 
mg, 84%)£#fc 0 
APCI-MS m/z 433 (M+H) + . 

2 Uk&®2 8 7) 

Oi^iat, ^M!l9 1 t?#bii5ft;^»2 8 6(386 mg, 1.05 
mmol), 4 mol/L &4^*-g»E?vK5 mL)-T?*0«-rS - t fc* 19 * 2 8 

7(51.7 mg, 59%)%mmt bT#fc„ 
APCI-MS m/z 333 (M+H) + . 

###11 iik&MD 

Igl : T-fe b / ^(4.00 g, 33.3 mmoD^^-fe ^ K(3.15 g, 34.6 

mmol)£ * % J -/H30 mD^^Lfdo ro^CSt(0.1 mD^Ux, ^S.-C 
15^mb<^#bfc:o- ^^^7K(30mL)^Px, Wtib Lfc^^^U tK, 

y*>-(5.64g,88%)£r#fc 0 

iH NMR (270 MHz, DMSO-de) 5 (ppm) : 2.30 (s, 3H), 7.37-7.40 (m, 3H), 
7.91-7.94 (m, 3H), 8.27 (br s, 1H), 10.21 (br s, 1H). 

Ig2 : -kmr*mbtltcT± h7x/ ^ = ^^-fe ^ ^7;W^y >-(300 mg, 0.889 
mmol)^^7K@^^(1.0 mL, 11 mmoD^fi? U lBtMiF&I^ bfc^ ifc b < « 
U^^^^-e^*Pbfc 0 S^l-^ V7"nfcV^-x/K3mL)^P^s flfffl 

bfc^ H B 0 ^^bfc o ^^fc^^r^y/ntv^^/Hc^b. 3B#r«m 

#bfc^ ^i«b tfr&VXikfrm 1 (195 mg, 72%)&#fc„ 

iH NMR (270 MHz, CDC1 3 ) 6 (ppm) : 2.01 (s, 3H), 2.19 (s, 3H), 2.28 (s, 3H), 

7.24-7.36 (br s, 5H), 11.63 (br s, IH). 
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TM 1 : 1 <£>X@ 1 bWimz Ut\ a y ^(541 mg, 3.92 mmol) 

fc'Wftt 5 j&A^S? K(382 mg, 4.18 mmol^kx :/n x / 
$ # /W<S 9 >-(759 mg, 88%)^^fc 0 

iH NMR (270 MHz, DMSO-d 6 ) 5 (ppm) : 1.01 (t, J = 7.4 Hz, 3H), 2.85 (br q, J 

= 7.4 Hz, 2H), 7.39 (m, 3H), 7.89 (m, 3H), 8.24 (br s, 1H), 10.30 (br s, 1H). 

Xg 2 : #%#J 1 <DXU 2 t mMfc Ut\ ±|5T?# bttfc7°P tt? * / 

■fe 5 # /W^ 9 >-(559 mg, 2.70 mrnol)^ b ; 2 (601 mg, 76%)£#fc 0 

iH NMR (270 MHz, DMSO-d 6 ) 6 (ppm) : 1.02 (t, J = 7.1 Hz, 3H), 2.00 (s, 3H), 

2.21 (s, 3H), 2.38 (dt, J = 7.1, 7.3 Hz, IH), 2.85 (dt, J = 7.1, 7.3 Hz, IH), 

7.23-7.38 (m, 5H), 11.59 (br s, IH). 

1 : 1 (OTM 1 t m&K. tt > n - /f;K7 ==. ^A-) * * / V(649 mg, 

4.00 mmol)*5 it^^^-fe ^ #/W^ K(367 mg, 4.03 mmol)^bs n-7 f ^(7 3 : 

^ * / y=^± ^ X/W^SWS&B mg, 63%)&#fc 0 
iH NMR (270 MHz, DMSO-de) 8 (ppm) : 0.99 (t, J = 7.3 Hz, 3H), 1.38-1.49 (m, 
4H), 2.96-2.99 (m, 2H), 7.37-7.39 (m, 3H), 7,87-7.91 (m, 3H), 8.26 (br s, IH), 
10.36 (br s, IH). 

^ fry y=^$-±*jj;W^/y{200 mg, 0.850 mmol)^b, fc£^3(168 mg, 
62%)&#fc 0 

iH NMR (270 MHz, CDCls) 5 (ppm) : 0.96 (t, J - 7.3 Hz, 3H), 1.25-1.34 (m, 
IH), 1.36-1.54 (m, 2H), 1.68-1.80 (m, IH), 2.18 (s, 3H), 2.20-2.26 (m, IH), 2.26 
(s, 3H), 2.99-3.10 (m, IH), 7.22-7.40 (m, 5H), 8.22 (br s, IH). 

&mu ({k^4) 
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mg, 4.10 mmol)*5£ Wtt 5 %A>**? K(364 mg, 3.99 mmol)^ A V~?xi t° 
;v {y^M * $ J y=^± i^j/w^/^ms mg, 68%)£#fc 0 
iH NMR (270 MHz, DMSO-ds) 6 (ppm) : 1.07 (d, J = 6.9 Hz, 6H), 2.82 (m, 1H), 
7.28 (br d, J = 6.3 Hz, 2H), 7.51-7.60 (m, 3H), 7.78 (br s, IH), 8.23 (br s, IH), 
8.43 (br s, IH). 

jL#; ^=^1? % #/V/^/V(300 mg, 1.36 mmol)^b, ^^4(217 mg, 52%) 

iH NMR (270 MHz, CDCI3) 8 (ppm) : 1.04 (d, J = 6.9 Hz, 3H), 1.13 (d, J = 6.9 
Hz, 3H), 2.09 (s, 3H), 2.19 (s, 3H), 3.86 (m, IH), 7.25-7.36 (m, 3H), 7.75 (br d, J 
= 7.3 Hz, 2H), 8.08 (br s, IH). 

J >-(649 mg, 4.00 mmol):fc .fcU^^ ^ %/W*i? K(367 mg, 4.03 mmol);^. it 
&m 5 (130 mg, 10%)<H#fc o 

iH NMR (270 MHz, CDCI3) 8 (ppm) : 0.60-0.98 (m, 4H), 1.84 (s, 3H), 2.34 (s, 
3H), 2.45 (m, IH), 7.20-7.35 (m, 3H), 7.54 (br d, J = 8.7 Hz, 2H), 9.40 (br s, IH). 

##^jioxmi*5^^xm2 ^ittt, ^yy^y ^(0.20 g, 2.19 

mmoD^cfc^^ir^^/W^^h^OO mg, 2.20 mmol)^b> ^#16(150 mg, 
29%)£#fc 0 

iH NMR (270 MHz, CDCls) 5 (ppm) : 1.89 (s, 3H), 2.32 (s, 3H), 7.25-7.52 (m, 
10H), 9.13 (br s, IH). 

###]7 Offc-^7) 

X^l :#^l<Dlgl^i(at, 4-^^^ir5:^/W<^K(1.00 g, 
9.51 mmoD^tFTir h!7^/ >-(1.33 mL, 11.4 mmol)/^ T± h7i/ >-= 
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4 ■f-A&tt $ XW/lsQJ&l g, 77%)£r#fco 

Xm 2 : 1 Olg 2 £ Wffit- LTx ±|BTi# kfrfcTi? f7x;y=4-^ 

^/U^^-fe $ #/W<y V(1.00 g, 9.51 mmol)^ fe, 7 (1.03 g, 47%)£r#fc 0 

iH NMR (270 MHz, DMSO-d 6 ) 6 (ppm) : 2.21 (s, 3H), 2.23 (s, 3H), 2.26 (s, 3H), 
3.41 (s, 3H), 7.28-7.36 (m, 5H). 

##^8 (jk^8*5j:W^9) 

60%zklifc-}- h V V -MHO mg, 2.70 mmol)<DDMF(10.0 mL)^(3l N #%$| 1 
"&&hfrtz.{\&® 1 (50.0 mg, 1.80 mmoD^P^, ^T-30^^ii# bfc 0 £jfcf£ 
^3^^^/H0.22mL,2.70 nunol)ir*B^ % H^^120#B3ift#Lfc o ^J&?£ 

y # f^-ft yA^vf^77^ "-(g^^^/ n-^^-^^=i/i) 

T*5ftMi-^ £ t J; *).^k^-8 (120 mg, 22%)*5itWk^ 9 (330 mg, 60%)£# 

tc a . 

fc£4&8 iH NMR <270 MHz, CDC1 3 ) 5 (ppm) : 1.19 (t, J = 7.0 Hz, 6H), 

2.23 (s, 3H), 2.41 (s, 3H), 3,26 (q, J = 7.0 Hz, 4H), 7.21-7.45 (m, 5H). 
fc&®l9 m NMR (270 MHz, CDCls) 5 (ppm) : 1.36 (t, J = 7.2 Hz , 3H), 

2.24 (s, 6H), 2.37 (s, 3H), 3.91 (q, J = 7.2 Hz, 2H), 7.22-7.41 (m, 5H). 
##0il9 (ft&mi 0*5«fcTMb£#l 1) 

8 t mm?- LT, 1 xmbfltz.^m l (0.50 g, 1.80 mmol)*3 

3J7>fbn-:/PfcVH0.26mL,2.70mmol);^b, it&QtU 0(0.15 g, 26%)*5 J; TMt 
&mi 1(0.27 g,48%)£#fc„ 

10 iH NMR (270 MHz, CDCls) 6 (ppm) : 0.89 (t, J = 7.6 Hz, 6H), 
1.61 (br q, J = 7.6 Hz, 4H), 2.27 (s, 3H), 2.40 (s, 3H), 3.14 (br t, J = 7.3 Hz, 4H), 
7.21-7.47 (m, 5H). 

1 1 m NMR (270 MHz, CDCls) 6 (ppm) : 1.00 (t, J = 7.3 Hz, 3H), 
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1.74-1.82 (m, 2H), 2.28 (s, 6H), 2.36 (s, 3H), 3.75-3.86 (m, 2H), 7.21-7.44 (m, 
5H). 

###110 (it^l 25o£Wt^mi 3) 

8 t mm\Z ###] l X^hfltcit^ l (500 mg, 1.80 mmol):£<fc 
t;^b-<V^/K0.32 mL, 2.70 mmol)^^, 1 2(120 mg, 16%)&£Wt& 

i 

1 3 (0.22 g, ssro)^^ 
^-a-#J 1 2 iH NMR (270 MHz, CDCI3) 5 (ppm) : 2.24 (s, 3H), 2.46 (s, 3H), 

4.43 (s, 4H), 7.14-7.49 (m, 15H). 

ik&VM 3 iH NMR (270 MHz, CDCls) 5 (ppm) : 2.16 (s, 3H), 2.26 (s, 3H), 
2.36 (s, 3H), 5.11 (br s, 2H), 7.22-7.38 (m, 10H): 

###11 1 (it^-mi 4) 

#%#J 1 COXH 1 -T?#ib*VfcTir h 7 * J ^ #/W^/;/(10.0 g, 51.8 

mmol)^#7K^^(4.90 mL, 51.9 mmol). If 5 ^^(8.40 mL, 104 mmoD^Px^ 

mux«i2mmw;W^tco Rfemzmmmrnvt^ 2moVL7m<ti-hv tJ**m 

i. fc «fc 5 s 1 4 (9.22 g, 76%)=ir#fCo 

iH NMR (270 MHz, DMSO-de) 5 (ppm) : 2.12 (s, 3H), 2.31 (s, 3H), 6.49 (br s, 
2H), 7.21-7.41 (m, 5H). 
###11 2 tfb£*l 5) 

###] 7 T?# btltcik&yo 7 (550 mg, 1.89 mmol)£DMF(10.0 mL)lC$ftU 
60%7k^b-7" f ^7^(0.23 g, 5.75 mmoD&JPx^ E?tT'30^^Wbfc o .RjStt 
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<&m 1 5(0.31 g, 66%)£&fc, 

iH NMR (270 MHz, GDCI3) 8 (ppm) : 2.17 (s, 3H), 2.41 (s, 3H), 2.91 (br d, J = 
5.0 Hz, 3H), 3.92 (br s, 1H), 7.25-7.47 (m, 5H). 



60%jjc*flrf-'f y £ A(50.0 mg, 1.20 mmol)cODMF(2.0 mL)^^ N ###1 1 

4(100 mg, 0.41 mmoD^n^ ^t?30#53ti#L;fc o S 
jgtt3 ^{b^ ^/K0.08mL, 1.24mmol)^P^s 5m^i&t?12l$ra»# U.fc. £ 

l)T^Mi-S r £ \L £ 9 , 1 6 (70.0 mg, 67%)£#fc 0 

iH NMR (270 MHz, CDCI3) 5 (ppm) : 2.26 (s, 3H), 2.41 (s, 3H), 2.91 (s, 6H), 

7.23-7.48 (m, 5H). 

1 4 {it&m 17) 

##0«|1 2£H»:LT, ^atQ#%^!ll 6-e#f>^^^^l 9 (1.00 g, 3.13 
mmol)/^ fc^^ 7(580 mg,71%)£#fco 

iH NMR (270 MHz, CDCI3) 5 (ppm) : 1.13 (t, J = 7.2 Hz, 3H), 2.39 (s, 3H), 2.61 
(q, J = 7.2 Hz, 2H), 2.88 (d, J = 6.3 Hz, 3H), 4.02 (br d, J = 6.3 Hz, IH), 
7.22-7.38 (m, 5H). 
#%#J1 5 Offc-a^l 8) 

1 AXnhht^Y&tyll 7(100 mg, 0.38 mmol)£7-fe b ^(2.0 mL)^ 
tf?U mtT^MO^ mL, 2.11 mmol)*5<tt^fc° V v^(0.15 mL, 1.85 mmol)£ 
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> y ij Sf;V% 7^^o-7f^77>f — (M^fW/ n -^1^=l/2)Tit§ 



i-Z> £ It «fc 9 , 1 8 (0.07 g, 59%)£#fc 0 

iH NMR (270 MHz, CDCb) 6 (ppm) : 1.12 (t, J = 7.6 Hz, 3H), 2.27 (s, 3H), 2.35 
(s, 3H), 2.65 (q, J = 7.6 Hz, 2H), 3.45 (s, 3H), 7.23-7.42 (m, 5H). 
##$116 Ut&®19) 

(2.00 g, 9.66 mmoD^ilTK^n £^^(8.67 mL, 67.6 mmoD^P^ 100°CT3t$ 

^^;V/n-^*^=l/2)X*mMirZ>Z.t\z3: v ) , 9(1.39 g, 45%) 

iH NMR (270 MHz, CDCls) 8 (ppm) : 1.12 (t, J = 7.3 Hz, 3H), 1.17 (t, J = 7.5 
Hz, 3H), 2.36 (s, 3H), 2.54 (q, J = 7.3 Hz, 2H), 2.66 (q, J = 7.5 Hz, 2H), 3.45 (s, 
3H), 7.21-7.42 (m, 5H). 
#%#Jl 7 ({k^#3 2 0) 

1 6 tm&fc L**C, 7 <^>XS 1 X~'&btltcT± b7x;y=4-^ 
^/V^^-fe 5 7J/W^/V(2.00 g, 9.66 mmol)*5 £t^&7kl§^(ll.l mL, 67.8 mmol) 

ft?£4&2 0(1.55g, 46%)tr#fco 
iH NMR (270 MHz, CDCI3) 8 (ppm) : 0.95 (t, J = 7.3 Hz, 3H), 0.98 (t, J = 7.4 
Hz, 3H), 1.15-1.78 (m, 4H), 2.35 (s, 3H), 2.49 (t, J = 7.3 Hz, 2H), 2.61 (t, J = 7.4 
Hz, 2H), 3.45 (s, 3H), 7.21-7.42 (m, 5H). 

mmns (^21) 

TA&Urk 5 yV(2.00 g, 9.66 mmol)*5<3;^7K-l' yg&^(11.2 mL, 67.5 
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mmol)#» h x <\&Q> 2 1 (1.43 g, 43%)£#fc„ 

iH NMR (270 MHz, CDCI3) 6 (ppm) : 1.05-1.25 (m, 12H), 2.34 (s, 3H), 2.99 (q, 
J = 7.3 Hz, 1H), 3.25 (q, J = 7.5 Hz, 1H), 3,50 (s, 3H), 7.21-7.45 (m, 5H). 

#%#)1 9 ({b^2 2) 

5; #/W^ K(364 mg, 3.99 mmoD^b, Tir b ^=^« 5 #/W^/V(215 mg, 
41%)£#fc 0 

iH NMR (270 MHz, DMSO-de) 6 (ppm) : 1.89 (s, 3H), 1.91 (s, 3H), 7.51 (br s, 
1H), 7.98 (br s, 1H), 9.90 (br s, 1H). 

s^/y(150 mg, 1.14 mmol)^ 2 2 (151 mg, 61%)£#fc 0 

iH NMR (270 MHz, CDCI3) 6 (ppm) : 1.98 (s, 6H), 2.19 (s, 3H), 2.20 (s, 3H), 

9.06 (br s, 1H). 

###12 0 (ik&%)2 3) , 



JM1 : ##09 1 ^ VX, 2 — -=3f f-7 ^(401 mg, 4.00 mmol)*5 

£ t^^i? ^ %/W<Z? K(364 mg, 3.99 mmol)/^ b , 2 -^f*/ ^=^"** ^ # 

;w^y V(671 mg, 97%)^#7£ 0 

iH NMR (270 MHz, DMSO-de) 6 (ppm) : 0.88 (t, J = 6.9 Hz, 3H), 1.23-1.31 (m, 
2H), 1.41-1.50 (m, 2H), 1.88 (s, 3H), 2.17-2.23 (m, 2H), 7.44 (br s, IH), 8.02 (br 
s, IH), 9.88 (br s, IH). 

JM 2 : ##Ml tf>XS 2 £ mm\^ bT, ±fS-C#b^fc 2 -- ^=^*± 

5: #/W^/V(300 mg, 1.73 mmoDstek.* 2 3 (255 mg, 57%)£#fc 0 

*H NMR (270 MHz, CDCls) 5 (ppm) : 0.90 (t, J = 6.9 Hz, 3H), 1.23-1.38 (m, 

3H), 1.52-1.56 (m, IH), 1.84-2.18 (m, IH), 1.97 (s, 3H), 2.18 (s, 3H), 2.19 (s, 

3H), 2.44-2.55 (m, IH), 8.68 (br s, lH). 

#%#I2 1 (fl^3 2 4) 
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TM 1 : 1 1 t mm?- UT N ^< V^T-fe h ^(593 mg, 4.00 mmol) 

& itf^-fe $ K(367 mg, 4.03 mmol)2»£> N 'O-^/KTi? h ^=^-fe 

^ ^788 mg| 89%) 

iH NMR (270 MHz, DMSO-d 6 ) 5 (ppm) : 1.92 (s, 3H), 2.52 (m, 2H), 2.84 (m, 
2H), 7.14-7.30 (m, 5H), 7.43 (br s, 1H), 8.03 (br s, 1H), 9.94 (br s, 1H). 

±^^i;w<yy(300mg, 1.S6 mmol)d> €> * it&%2 4 (382mg,92%) &#fc 0 
iH NMR (270 MHz, CDC1 3 ) 5 (ppm) : 2.00 (s, 3H), 2.13 (dd, J = 2.3, 10.2 Hz, 
1H), 2.17 (s, 3H), 2.19 (s, 3H), 2.59 (dd, J = 2.2, 10.2 Hz, IH), 2.87 (br d, J = 
12.2 Hz, IH), 2.95 (br s, J = 11.8 Hz, IH), 7.14-7.29 (m, 5H), 8.39 (br s, IH). 

#%#J2 2 Wfc£4fc-2 5 ) 

Igl l^Xfil tmm^X. sZWy^TthXeiO mg, 4.17 

mmoDioitfftt $ #/W^v> K(371 mg, 4.07 mmol)/^£>. x^Tiz h 

^= <^<hfe 5 # /w* y N ^(730 mg, 80%)&#fc o 

iH NMR (300 MHz, CDCls) 8 (ppm) : 2.13 (s, 3H), 6.89 (d, J = 16.8 Hz, IH), 
7.10 (d, J = 16.8 Hz, IH), 7.27-7.41 (m, 3H), 7.43-7.56 (m, 2H), 7.78 (br s, IH), 
8.26 (br s, IH), 10.27 (br s, IH). 

If£2 : iMH*Jl©Xfi2 kmmKLX^±mX«mbfrtz:'<l<'i?VT>7± hy= 
f-^-ir $ $;W*-S ^(300 mg, 0.889 mmoD^bx it^2 5 (195 mg, 72%) £:# 

m NMR (300 MHz, DMSO-de) 8 (ppm) : 2.13 (s, 3H), 2.15 (s, 3H), 2.23 (s, 3H), 
6.62 (d, J = 12.2 Hz, IH), 6.65 (d, J = 12.2 Hz, 1H), 7.20-7.39 (m, 5H), 8.57 (br 
s,lH). 

2 3 (l*fc£# 2 6 ) 

1M 1 : ##09 1 Oil 1 t UT, 5 - / 1- / V(569 mg, 4.00 mmol)*5«}: 

■VM-Hr-t 5 %fr* 9 J K(364 mg, 3.99 mmol)^e>> 5 -/ 1r J V=f-*-fe $ 
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y*^(553 mg, 64%)£#fc 



iH NMR (270 MHz, DMSO-de) 6 (ppm) : 0.87 (t, J = 6.9 Hz, 6H), 1.20-1.53 (m, 
8H), 2.17-2.22 (m, 2H), 2.31-2.37 (m, 2H), 7.40 (br s, 1H), 8.00 ? (br s, 1H), 10.03 
(brs, IH). 

1M 2 : ###J 1 OXn 2 £ mm\Z It, J-fE^lt bfrfc 5 - J / V=^"fc ^ 

ts /W< 9 >-(30o'mg, 1.39 mmol)7J> h > 2 6 (245 mg, 59%) £#.fco 

iH NMR (270 MHz, CDCla) 5 (ppm) : 0.90 (t, J = 6.9 Hz, 6H), 1.18-1.37 (m, 

6H), 1.55-1.63 (m, 2H), 1.77-1.88 (m, 2H), 2.18 (s, 3H), 2.19 (s, 3H), 2.45-2.56 

(m, 2H), 8.90 (br s, 1H). 

###J2 4 (it&&2 7) 

1 : 1 OIM 1 t mmfc U-C, a-7f70 ^(604 mg, 4.13 mmol)*5 
£ Tf^*± $ 7J fl"* 9 J K(368 mg, 4.04 mmol)^ a-7b7P^= ^ # 
/W^^(797mg,88%)£#fc 0 

iH NMR (270 MHz, DMSO-de) 5 (ppm) : 1.78-1.82 (m, 2H), 2.65-2.75 (m, 4H), 
7.15-7.27 (m, 3H), 7.97 (br s, IH), 8.20-8.40 (m, 2H), 10.10 (br s, IH). 

1M2 : #%^ii (DXfS2 tmmK^r^m-vnhnfca— t h7o^=ftt 

$ #/W^yV(300 mg, 1.37 mmol)7>£>. 2 7(324 mg, 78%)&#fc 0 

iH NMR (270 MHz, CDCla) 8 (ppm) : 1.89 (s, 3H), 2.09-2.22 (m, 2H), 2.28 (s, 
3H), 2.36-2.41 (m, IH), 2.80-2.86 (m, 2H), 2.97-3.08 (m, IH), 7.01 (br d, J = 8.6 
Hz, IH), 7.08-7.18 (m, 2H), 7.40 (br d, J = 7.3 Hz, IH), 9.24 (br s, IH). 

###12 5 (te-£^2 8) 

TM 1 : 1 OXU 1 £ bT, ^-f>7P ^(607 mg, 4.15 mmol)*S 

<tOT^-fe ^ 7>/W^i/ K(379 mg, 4.16 mmol)7>k N 0 -? h =7 n ^=^^"fe # 
;W*y* >-(684 mg, 75%)£#fc„ 

2 : 1 <DTM2 b UT, JhlET-#k;i'Wt U~f b70 ^=^ir 
5 #/W^y* V(334 mg, 1.53 mmol)^ 2 8 (301 mg, 65%)£#fc 0 
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iH NMR (270 MHz, DMSO-d 6 ) 5 (ppm) : 2.12 (s, 3H), 2.15-2.30 (m, 1H), 2.24 
(s, 3H), 3.05-3.09 (m, 2H), 3.14 (br d, J = 15.8 Hz, 1H), 3.23-3.41 (m, 1H), 4.38 
(br d, J = 15.8 Hz, 1H), 6.99-7.00 (m, 1H), 7.02-7.25 (m, 3H), 8.42 (br s, 1H). 

###]2 6 (fb£4fe2 9) 

IH 1 : 1 ©If£ 1 tmfflz tt, 1 ^(1.06 g, 8.00 mmol)^«t 

Uf-ir± 5 jj/vki? K(740 mg, 8.12 mmol)#^ 1 —f >-=^i? $ 
/< V >-(1.54 g, 94%) >H#fc 0 

iH NMR (270 MHz, DMSO-d 6 ) 5 (ppm) : 2.85-2.89 (m, 2H), 3.03-3.08 (m, 2H), 
7.28-7.38 (m, 3H), 7.87 (br d, J = 7.6 Hz, IH), 7.92 (br s, IH), 8.17 (br s, IH), 
10.2 (brs, IH). 

TM 2 : 1 (OJM 2 t mmfc VX s ±mx«nbntz 1 -4 Tstf J K=^*± 

$ # ;W< y >-(300 mg, 1.46 mmol)** b s ik&M 2 9 (184 mg, 44%) £#fc 0 
iH NMR (270 MHz, CDC1 3 ) 5 (ppm) : 2.17 (s, 3H), 2.24 (s, 3H), 2.58-2.65 (m, 
IH), 2.96-3.07 (m, IH), 3.13-3.21 (m, 2H), 7.15-7.27 (m, 3H), 7.32-7.37 (m, IH), 
9.60 (br s, IH). 

###12 7 (ft^ftao) 

1 : 1 Olg 1 IrUH^ UT, f * P^SMf / ^(393 mg, 4.00 mmol) 

'fei^Jrt 5 *Jfi"**J K(364 mg, 3.99 mmol^f), v/^ P^3r1r7 ^=^% 
^ i3)V/^/ V(479 mg, 70%)^#fdo 

iH NMR (270 MHz, DMSO-de) 8 (ppm) : 1.55 (br s, 6H), 2.19-2.23 (m, 2H), 
2.38 (br s, 2H), 7.50 (br s, IH), 7.93 (br s, IH), 10.13 (br s, IH). 

± $ #/W< W(200 mg, 1.17 mmol)#^ tt&fa 3 0(214 mg, 72%)<Htfc 0 
iH NMR (300 MHz, CDCI3) 5 (ppm) : 1.25-1.53 (m, 3H), 1.58-1.68 (m, IH), 
1.81-1.86 (m, 2H), 2.03-2.08 (m, 2H), 2.16 (s, 3H), 2.17 (s, 3H), 2.90-3.01 (m, 
2H), 7.95 (br s, IH). 
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###J2 8 tffc&ft3 1) 

#^l©M133J:tje-XS2-tBI«lfcU"Cx 2-/^^/^/^(452 mg, 
4.10 mmoD^i^tt 5 #/W<3? K(377 mg, 4.14 mmoD^b, 3 1 (214 

mg, 20%)^^fco 

tH NMR (270 MHz, CDCb) 6 (ppm) : 1.32-1.67 (m, 5H), 1.76-1.89 (m, 2H), 
2.18 (s, 3H), 2.19 (br s, 1H), 2.21 (s, 3H), 2.26 (br s, 1H), 3.60 (br d, J = 13.9 Hz, 
1H), 8.20 (br s, 1H). 
###J2 9 Ut&Qa 3 2) 

. #%«H©XeiSS.itJ«XS2iPiaHJ:U , r, V -Tiz b^(344 mg, 

2.02 mmol)*5 J; W^fe S * /W^ K(190 mg, 2.08 mmol)^ h . 3 2 (214 

mg, 32%)<H#fc 0 

iH NMR (270 MHz,CDCl 3 ) 6 (ppm) : 2.06 (s, 3H), 2.07 (s, 3H), 2.33 (s, 3H), 
7.45-7.65 (m, 4H), 7.89-7.99 (m, 3H), 11.50 (br s, 1H). 

.##093 0 Wb#»-3 3) 
Xmi :#^Jl©Igl^il-tt, 2' -T-fe h ^(342 mg, 2.10 

mmol)*5 X Xt^Jr-t K i3fV/^J K(189 mg, 2.07 mmol);^ b, 2 ' -7tft7f 
y=*f-tt * #/W^/y(448 mg, 92%)£Wc„ 

iH NMR (270 MHz, DMSO-d 6 ) 6 (ppm) : 2.42 (s, 3H), 7.53 (m, 2H), 7.86-8.05 
(m, 4H), 8.28-8.34 (m, 3H), 10.28 (br s, 1H). 

^-fer 5: #/W^/ V(250 mg, 1.03 mmoDd*^ 'f^'p ^ 3 3 < 302 m S> 90%)£r#fc o 
W NMR (270 MHz, DMSO-de) 5 (ppm) : 2.02 (s, 3H), 2.22 (s, 3H), 2.38 (s, 3H), 
7.51-7.55 (m,3H), 7.85-7.95 (m, 4H), 11.68 (brs, 1H). . 
###13 1 «b^B3 4) 

XS1 :&mn<DJMlkmm\Z.VX, 2-T±^K'»i?y(4&5 mg, 4.00 
mmol)*5 X Wtt ^ * K(369 mg, 4.05 mmol)^ b > 1 - ( 2 - fc° U $W 
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j y=^± * #/W^ W(694 mg, 88%)£#fc 0 
iH NMR (270 MHz, DMSO-ds) 5 (ppm) : 2.38 (s, 3H), 7.37 (br t, J = 6.3 Hz, 
1H), 7.78 (br t, J = 7.2 Hz, 1H), 8.13 (br s, 1H), 8.40 (br s, 1H), 8.41 (br d, J = 
8.2 Hz, 1H), 8.56 (br d, J = 6.6 Hz, 1H), 10.31 (br s, IH). 

# ; ^ = ^--£ * #/w^/;/(304mg, 1.56 mmol)^?)> it^S 4(160 mg, 37%) 

iH NMR (270 MHz, CDC1 3 ) 5 (ppm) : 2.09 (s, 3H), 2.26 (s, 3H), 2.42 (s, 3H), 
7.17 (br t, J = 6.9 Hz, IH), 7.38 (br d, J = 8.2 Hz, IH), 7.68 (br t, J = 7.7 Hz, 
IH), 8.44 (br s, IH), 8.58 (br d, J = 6.3 Hz, IH). 

###13 2 (M3 5) 

X^l : ###]l<7)Xmi fc^HM-l^ 3-T-fe^t°y> ? ^(484 mg, 4.00 
mmol^^^^ir^^/^^KSSSmg.^OOmmol)^^, 1- (3-K'l) it/V) 
oc^ / ^ = ^^ 5 1/(122 mg, 93%)&#fc 0 

iH NMR (270 MHz, DMSO-d 6 ) 6 (ppm) : 2.32 (s, 3H), 7.32-7.42 (m, IH), 8.07 
(br s, IH), 8.29-8.34 (m, 2H), 8.54-8.57 (m, IH), 9.09 (br s, IH), 10.32 (br s, IH). 

2 : 1 oig 2 1 mm\z XfBt?#^tvfe 1 - ( 3 - y $w ^ 

/ y=<f;Hr ^ ^(205 mg, 1.05 mmol)^f>> {fc^ 3 5 (213 mg, 72%) 

iH NMR (270 MHz, CDCls) 5 (ppm) : 2.14 (s, 3H), 2.21 (s, 3H), 2.39 (s, 3H), 
7.31 (br dd, J = 5.4, 7.9 Hz, IH), 7.75 (br d, J = 7.9 Hz, 1H), 8.52 (br d, J = 5.4 
Hz, IH), 8.72 (br s, IH), 9.08 (br s, IH). 
###13 3 (it^ms 6) 

1M1 : ###Jl^xm tmm^VX, 4~T±^^V v^(507 mg, 4.19 
mmol)*5 J; TJ^^i? X f> ft"* *J K(408 mg, 4.46 mm.o\)fr b , 1 - .( 4 - tT !> 
^ y ^==^-^-fe ^ #/W^/^(722 mg, 95%)£#fc 0 
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1M 2 : ##0U 1 2 £ mmz. VX , XfaTii £>*Wt 1 - ( 4 - 1° y i^/V) at 

^ y * ^(318 mg, 1.64 mmoD^b, 3 6 (389 mg, 85%) 

iH NMR (270 MHz, CDCla) 5 (ppm) : 2.16 (s, 3H), 2.25 (s, 3H), 2.35 (s, 3H), 
7.30 (d, J = 6.3 Hz, 2H), 8.46 (br s, 1H), 8.60 (d, J = 6.3 Hz, 2H). 

##03 3 4 Wk^3 7) 

1 : ###l 1 <V^M 1 1 1^^^ Lt\ T-fe^tf 9 ^(489 mg, 4.00 mmol) 
& «t tf^i? 5 # /W^ K(366 mg, 4.00 mmol)/^ h . 1 - 1° 7 ^-^^ 9 J 
^i? $ #/W^/^(714 mg, 92%)3r#fc„ 

Xfl2 :##0!ll©X^2tl^#^bT > ±BT?#6>*bfc 1 i^-/^* / 

^=^-fe 5: #/W<?>^(400 mg, 2.05 mmoD^bs 3 7 (489 mg, 85%) 

fro 

iH NMR (270 MHz, CDCb) 6 (ppm) : 2.16 (s, 3H), 2.26 (s, 3H), 2.42 (s, 3H), 
8.06 (br s, IH), 8.46 (d, J = 2.7 Hz, IH), 8.52 (dd, J = 1.7, 2.7 Hz, IH), 8.71 (d, J 
= 1.7Hz,lH). 

###J3 5 (M3 8) 

Igl : ###J 1 (D-XM 1 t P«HC LT, 2 -T-fe^tfn -/V(437 mg, 4.00 
mmol)^J:^^$^/^v ? K(374mg,4.09mmol)^^, 1- (2-t°R.!)^) 
1 * ; 1/ = f-tf-fc $ # /W< y ^(408 mg, 55%) £r#fc 0 

X^2 :##0iJl<DX^2^(Rl1i^U-C, ±faT*#bftfc 1 - ( 2 - t°P D ^ 
^ / ^=^^-fe ^ #/W^/y(314 mg, 1.72 mmol)/^£>> 3 8 (504 mg, 95%) 

iH NMR (270 MHz, CDCI3) 6 (ppm) : 2.12 (s, 3H), 2.21 (s, 3H), 2.38 (s, 3H), 
2.55 (s, 3H), 6.17-6.22(m, 2H), 7.11 (br s, IH), 8.13 (br s, IH). 
##0!l3 6 (4k&®}3 9) 

Igl : ##0!|l©xmi tmmfoVX, 2 -Tir^/k:? 7^(444 mg, 4.00 
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mmol)& J: Xff-tt ^ D fr* & K(368 mg, 4.03 mmol)^ b . 1 - ( 2 - 7 I> AO 

/ V=^-fe ^ %;W^/-y(Ml mg, 60%)£#fc o 
Ii2 :#^]l©Ig2^iiat x ±RT!#&frfcl- (2-711 /P) 
y ^=^^-ir $ #/W</^(180 mg, 0.982 mmoD^bx fb*£$ 3 9 (217 mg, 83%) 

iH NMR (270 MHz, CDCk) 6 (ppm) : 2.13 (s, 3H), 2.22 (s, 3H), 2.30 (s, 3H), 
6.31 (m, 2H), 7.36 (br s, 1H), 8.43 (br s, 1H). 
###|3 7 (fls£4fc4 0) 

Xm 1 : IMfflU 1 ©Igl £ ITOK 2 m V(521 mg, 4.13 
mmol)*5i^^-fe^*/^^K(376mg,4.11mmol)^b, 1- (2-^~/V) 
31^ / y=^± * #A-/^/:/(636 mg, 78%)2r#fc„ 

I© 2 :##ilWlg2t»tt, ±|B^#^nfcl- (2-fxs^),x 
p y V=^^"ir $ #7W*yV(498 mg, 2.50 mmol)^ b > ib-q* 4 0(549 mg, 78%) 

iH NMR (300 MHz, CDCI3) 6 (ppm) : 2.07 (s, 3H), 2.24 (s, 3H), 2.42 (s, 3H), 
6.89 (br t, J = 7.2 Hz, IH), 7.06 (dd, J = 6.9, 7.2 Hz IH), 7.24 (br d, J = 6.9 Hz, 
IH), 8.81 (br s, IH). 
#%0!I3 8 (|b-a#4 1) 

8 k mfflZ- tt^ ###J 3 7 T*# bhfcfc&y>t 4 0 (260 mg, 0.918 mmol) 
^ b ; Ib^tJ 4 1 (148 mg, 52%) £r#fc 0 

iH NMR (270 MHz, CDCI3) 5 (ppm) : 1.36 (t, J = 7.0 Hz, 3H), 2.25 (s, 3H), 2.30 
(s, 3H), 2.43 (s, 3H), 3.92 (br q, J = 7.0 Hz, 2H), 6.91 (br t, J = 5.2 Hz, IH), 7.06 
(br d, J = 5.2 Hz, IH), 7.24 (br d, J = 5.2 Hz, IH). 

###]3 9 Ub-^4 2) 

isi :0mn<Dxuitmm\zvT, z-r***'-*-**'***?** 

(561 mg, 4.00 mmol) & X Tf^tt 5 # A"<& K(374 mg, 4.09 mmol)/?>» b s 1 - 
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( 3 _ y 2 -^=->\s) re? j y= ^ ± ^ #/WlW(410 mg, 48%)&# 

fco 

XU2 : 1 (D1M2 t mfflZVX, Jt|ET*#e>*u7t 1 - ( 3 2 - 

f-^^/U) ;>=^$-±$3j;W^/^(260 mg, 1.22 mmol)3^S>> 4NH£>4 2 
(335 mg, 93%)£#fc 0 

iH NMR (270 MHz, CDCI3) S(ppm) : 2.02 (s, 3H), 2.19 (s, 3H), 2.24 (s, 3H), 
2.38 (s, 3H) 6.78 (d, J = 5.0 Hz, 1H), 7.07 (d, J = 5.0 Hz, 1H), 9.37 (br s, 1H). 
###J4 0 Wfr&4&4 3) 

igi :m^mi<Dxuitmm\^vx, 1- (-^/ i>] ^^^^-2— r 

,V) ^ J V(705 mg, 4.00 mmol)*5 5 ^/W^v* K(370 mg, 4.05 mmol) 
l- [b] ft7x-y-2-^f/v) cc^y >=^--fc$;ft/w*y> 

(990 mg, 99%)^r#fc 0 

iH NMR (270 MHz, DMSO-d 6 ) 5 (ppm) : 2.40 (s, 3H), 7.36-7.41 (m, 2H), 7.45 
(br s, IH), 7.81-7.90 (m, 3H), 8.42 (br s, IH), 10.56 (br s, IH). 

112 :|Mf#|l<£I@2 t^-UT. _t|BT*#^ttfc 1 - HV/Lb] ^ 
7xy- 2 ^ J y=f-^ X #/V^/:/(500 mg, 2.01 mmoD^bv It 

&m 4 3 (599 mg, 90%)=Sr#fc o 

iH NMR (270 MHz, DMSO-d 6 ) 5 (ppm) : 2.04 (s, 3H), 2.17 (s, 3H), 2.38 (s, 3H), 
7.31-7.40 (m, 3H), 7.79 (br d, J = 7.6 Hz, IH), 7.89 (br d, J = 7.8 Hz, IH), 11.75 
(brs,lH). 

##0IJ41 (fb£*4 4) 

1M1 : ^mi<DTMl tmmfclsX, 3-T±^/^*7^>&20 mg, 4.12 
mmol)*5 5 K(366 mg, 4.00 mmol);?P £> v 1 ~ (3 -f-^^/V) 

^ y >-=<^-fc $ %/W^/>(839 mg, 98%)£#fc 0 

iH NMR (270 MHz, DMSO-d 6 ) 5 (ppm) : 2.27 (s, 3H), 7.52 (br d, J = 5.3 Hz, 
IH), 7.83 (br d, J = 5.3 Hz, IH), 7.95 (br s, IH), 8.22 (br s, IH), 10.08 (br s, IH). 
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xm 2 : m^m i ?>xm 2 1 mwz. l-c, _htB-e#^^fc 1 - ( 3 -^~/v) 

? j ^=^sfr± ^ #/W*/V(458 mg, 2.30 mmol)^£>> {fc£^4 4(540 mg, 83%) 

iH NMR (270 MHz, DMSO-d 6 ) 6 (ppm) : 2.02 (s, 3H), 2.15 (s, 3H), 2.25 (s, 3H), 
7.05 (br d, J = 6.0 Hz, 1H), 7.37 (br s, 1H), 7.47 (br d, J = 6.0 Hz, 1H). 

#%#ij4 2 ({b^$>4 5) 

xm : #^ji©iti tmm^vx, 2 -r-fe^/^r /-/K379 mg, 4.15 

mmol)*5 J: TJ^^ir 5 # /W^ v 5 K(366 mg, 4.00 mmol)^ ^>^ 1- (2-f7/!J 
/V) ^ / ^=^^fe 5: #/W^/:/(711 mg, 90%)&r#fc o 

iH NMR (270 MHz, DMSO-d 6 ). 5 (ppm) : 2.42 (s, 3H), 7.67 (br s, 1H)* 7.79 (br 
d, J = 4.3 Hz, IH), 7.87 (br d, J = 4.3 Hz, 1H), 8:51 (br s, IH), 10.65 (br s, IH). 

:^mi(Dxm2tmm^vx, ±mx^ihtci- (2-^r^/y^) 

=^^ yy=^^-±^^/W<9'y(374 t mg, 1.87 mmoD^b. ik&$)4 5(374 mg, 
45%)£#fc 0 

iH NMR (270 MHz, DMSO-d 6 ) 5 (ppm) : 2.03 (s, 3H), 2.18 (s, 3H), 2.31 (s, 3H), 
7.74-7.79 (m, 2H), 11.70 (br s, 1H). 
gMf$|4 3 6) 

$%Wl<OX.Ul*S£TfiJM2 tmfflzXsX* 2' -7«^/VT-feK7^/^(627 
mg, 4.67 mmol)*5 J: X&Hr*. % *> $? K(374 mg, 4.09 mmol)^ b \ 4 6 

(141 mg, 10%)£#fc o 

m NMR (270 MHz, CDC1 3 ) 5 (ppm) : 1.99 (br s, IH), 2.21 (s, 3H), 2.33 (s, 3H), 
2.38 (s, 3H), 7.15-7.20 (m, 3H), 7.38 (m, IH), 8.90 (br s, IH). 
#%0i|4 4 (4k&V94 7) 

xei :&mn<oiMi tmmtvx* 3' -**5-;vt± y y^j^ua m g , 

4.02 mmol)^ ct tf^-fe $ t> As* i? K(369 mg, 4.04 mmol)/^ b % 3 ' - * ^VVT 
th7i7 V=^^"ir 5 #/W^/y(791 mg, 89 0 /o)£r#fc 0 
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y ^=^--fe$#/W^y*^(300 mg, 1.36 mmoD^bs ik&V94 7(316 mg, 79%) 

iH NMR (270 MHz, CDC1 3 ) 8 (ppm) : 2.15 (s, 3H), 2.23 (s, 3H), 2.34 (s, 3H), 
2.37 (s, 3H), 7.01-7.09 (m, 1H), 7.19-7.30 (m, 3H), 7.90 (br s, 1H). 

###14 5 Gb^4 8) 

1M1 :##il©IIU*UT, 4' -^^T-feh 7^/^(536 mg, 
3.99mmoimJ:^^ir5^/W<^K(382mg,4.19inmol)^«b> 4' -y-^/KT 
-fe ),7 X ;y=ftt 5: #/W^y*:/(767 mg, 93%)£r*|fco 

iH NMR (270 MHz, DMSO-de) 6 (ppm) : 2.27 (s, 3H), 2.32 (s, 3H), 7.18 (d, J = 
7.9 Hz, 2H), 7.82 (d, J = 7.9 Hz, 2H), 7.88 (br s, 1H), 8.23 (br s, IH), 10.15 (br s, 
1H). 

1M 2 : 1 2 £ !H»f£ LT, ±IS.-C#b^fc 4 ' -y ^T*fe b 7 

y y=^-fe $ #/W*y*^(200 mg, 0.965 mmoD^b^ it^4 8(224 mg, 80%) 
&#fc<> - . 

iH NMR (270 MHz, DMSO-de) 8 (ppm) : 2.06 (s, 3H), 2.24 (s, 3H), 2.31 (s, 3H), 
2.36 (s, 3H), 7.13 (d, J = 8.3 Hz, 2H), 7.31 (d, J = 8.3 Hz, 2H), 8.40 (br s, IH). 
###14 6 (fk^4 9) 

X5gl :**Wl<D2Ml£RWz\sXs 2' -xf/^na7x/y(649ing, 
4.00 mmol)*5 XTPT-tt $ tf/l^S? F(378 mg, 4.14 minol)^£>, 2 ' -^>V? 
n * y ^=^-fe $ #/W^/:/(672 mg, 71%)£#fc 0 

7 S ; y=^^-fe^^/W<y*>-(300 mg, 1.27 mmol)fr>^ fc-p^4 9(759 mg, 
88%)&#fc 0 

iH NMR (270 MHz, CDCls) 8 (ppm) : 1.13 (t, J = 6.9 Hz, 3H), 1.24 (t, J = 7.3 
Hz, 3H), 1.96 (s, 3H), 2.20 (m, IH), 2.24 (s, 3H), 2.71 (m, 2H), 3.14 (m, IH), 
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7.13 (br t, J = 7.1 Hz, 1H), 7.21-7.26 (m, 2H), 7.51 (br d, J = 7.9 Hz, 1H), 8.87 
(brs, 1H). 

#%$]4 7 0) 

XS1 :##f!jl(OX@l^I^#[CbT, 2' h^Ti? h7^y>-(601mg, 

Tir b / >=^-fe ^ #/W^/:/(891 mg, 92%)£#fc 0 

Ig2 :##^!|l(DX@2^^^bT, JnlBTitktbfc 2 ' b^Tirb 

7^; y=^± $ %;V/^J ^(50.0 mg, 0.224 mmol)/^b> fb^5 0(64.0mg, 

93%)&#fc 0 

iH NMR (270 MHz, CDCI3) 5 (ppm) : 2.08 (s, 3H), 2.29 (s, 3H), 2.45 (s, 3H), 
3.87 (s, 3H), 6.90 (br t, J = 7.3 Hz, 1H), 6.91 (br d, J = 7.3 Hz, 1H), 7.06 (br d, J 
= 7.3 Hz, 1H), 7.27 (br t, J = 7.3 Hz, 1H), 8.31 (br s, 1H). 

xm &mn<Di:ni tmrnzisX. 3' b^r-tb^y >wimg, 

4.00 mmol)*5 £ Xf^± ^ #/W^ K(377 mg, 4.12 mmol)^ h > 3 ' - ^ b ^ *S 
T-teh?*; y=3-*± $ #/W^/ ^(713 mg, 58%)£r*#fc 0 
m NMR (270 MHz, DMSO-de) 6 (ppm) : 2.29 (s, 3H), 3.80 (s, 3H), 6.96 (br d, 
J = 7.9 Hz, 1H), 7.30 (br t, J = 7.9 Hz, 1H), 7.44 (br s, 1H), 7.46 (br d, J = 7.9 
Hz, 1H), 7.94 (br s, 1H), 8.28 (br s, 1H), 10.18 (br s, 1H). 

X^2 :0mil(DXU2tmm^VX, ±f3T-#<b*Wc3' -/-b^T-feb 
$#/W^W(500 mg, 2.24 mmo!)/^, 1(419 mg, 

71%)£#fc 0 

iH NMR (270 MHz, CDC1 3 ) 8 (ppm) : 2.10 (s, 3H), 2.30 (s, 3H), 2.34 (s, 3H), 
3.78 (s, 3H), 6.78 (br d, J = 7.9 Hz, IH), 6.94 (br s, IH), 7.01 (br d, J = 7.9 Hz, 
IH), 7.25 (br t, J = 7.9 Hz, IH), 9.48 (br s, IH). 
#%0i|4 9 (4b£^5 2) 
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igi : mmn.oxmi tmm^vx. 4/ -x h **st* h y ~j >-(362 m g , 

2.41 mmol)*3 XTf^tt K #/W^ K(225 mg, 2.46 mmol)/^£>x 4 ' h ^ 
T-fe ^=^^fe5:^7/w<y ? >'(448mg, 83%)£r#fc 0 , 

Ig2 :##f!UOX@2 ^itUT; ±fBT*#£*bfc4 ' b^X-feb 
^=^-^-fe^^/W^y^(200 mg, 0.896 mmol)d>€> % 5 2(248 mg, 

90%)&#fc o 

iH NMR (270 MHz, CDCla) 8 (ppm) : 2.06 (s, 3H), 2.24 (s, 3H), 2.35 (s, 3H), 
3.78 (s, 3H), 6.84 (d, J = 8.6 Hz, 2H), 7.36 (d, J = 8.6 Hz, 2H), 8.56 (br s, 1H). 
###15 0 0fb£^5 3) 

Xmi :##^10IgltPii-Ut v 2' -^;^nr-fe b 7^/ ^(558 mg, 
4.04mmol)^J:^^$^/W^v ; K(385mg,4.12mmol)^b, 2' 
7i?h7x/ ^=«-fe ^ #/W^y* >-(704 mg, 83 0 /o)£.#fc„ 
iH NMR (270 MHz, DMSO-de) 8 (ppm) : 2.29 (s, 3H), 7.19-7.28 (m, 2H), 
7.40-7.48 (m, IH), 7.74-7.80 (m, 2H), 8.30 (br s, IH), 10.34 (br s, IH). 

y^j ly=^-^r±^ij;V/^/ly{2QQ mg, 0.948 mmol)/^£>, it&%)5 3(199 mg, 
71%)£#fc 0 . 

iH NMR (270 MHz.CDCla) 5 (ppm) : 2.05 (s, 3H), 2.26 (s, 3H), 2.40 (s, 3H), 
7.01-7.12 (m , 2H), 7.23-7.31 (m, 2H), 8.68 (br s, iH). 
##f!l5 1 (41^35 4) 

X^l :^%mi<DJ-&l tmrnzLX, 3' -7/^n7t h y^/X553 mg, 

4.00 mmol)*5iU ? ^-fe^^/W^v?K(372mg, 4.07 mmol)2p^ 3' 

7i? f 7 ^ y ^= $ # /W^y* ^(772 mg, 92%)£#fc„ 

iH NMR (270 MHz, DMSO-de) 8 (ppm) : 2.29 (s, 3H), 7.17-7.24 (m, IH), 

7.38-7.46 (m, IH), 7.69 (br d, J = 8.9 Hz, IH), 7.88 (br d, J = 11.2 Hz, IH), 8.09 

(br s, IH), 8.31 (br s, IH), 10.24 (br s, IH). 
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y ^ / y=^-^r±%-fy ?V/^/ly{2ZZ mg, 1.10 mmoD^bs it^ 5 4(242 mg, 

iH NMR (270 MHz, CDCls) 5 (ppm) : 2.08 (s, 3H), 2.26 (s, 3H), 2.35 (s, 3H), 
6.92-6.99 (m, 1H), 7.07-7.13 (m, 1H), 7.18-7.22 (m, 1H), 7.28-7.34 (m, 1H), 8.54 
(br s, 1H). 

###|5 2 5) 

4.00mmol)*5J:^^-fe$^;V/^K(376mg, 4.11 mmol)^io N 4' -7;Vfrn 

T±h7^S >=f-^r± 5; #/W<yV(769 mg, 91%)£:#fc 0 

Ig2 : l(DIt2 iH0$ll-CT, ±lB-e#£>ftfc4 ' -7^tn7t b 

y^y ^=^^-fe$ ^7/^^/^(208 mg, 0.986 mmol)^bs -fb-n #J 5 5(251 mg, 

86%)>M#fco 

iH NMR (270 MHz, CDCI3) 5 (ppm) : 2.14 (s, 3H), 2.22 (s, 3H), 2.36 (s, 3H), 
6.98-7.05 (m, 2H), 7.38-7.44 (m, 2H), 8.09 (br s, IH). 

##f!l5 3 ab^5 6) 

Xmi : ##f!H^>Xai hmmfoVX, 2* -^nP7th7xyy(344 mg, 
2.23 mmol)*5 .fctf^ir $ #/W^ K(194 mg, 2.12 mmol)dvb^ 2 ' n nT 
± h y J l/=*^jr± ^ 7J/W</^(362 mg, 58%)<H# tc Q 

urn 2 : i 2 i n^m vx, ±mxwhtitc 2' -?vvr±hy=. 

;^=^$-±m>/W^/y(200 mg, 1.14 mmol)^^ N 4fc-g^5 6(347 mg, 97%) 

iH NMR (270 MHz, CDCla) 5 (ppm) : 1.98 (s, 3H), 2.23 (s, 3H), 2.38 (s, 3H), 
7.22-7.27 (m, 2H), 7.37-7.45 (m, 2H), 9.05 (br s, IH). 
###15 4 (ttl^$J5 7) 

8 t mm?- LT, 5 3 -e# btltcfc&ffi 5 6 (200 mg, 1.14 mmol) 
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it&®5 7(347mg,97%)£#fCo 
iH NMR (270 MHz, CDC1 3 ) S (ppm) : 1.35 (t, J = 6.9 Hz, 3H), 2.25 (s, 3H), 2.30 
(s, 3H), 2.40 (s, 3H), 3.91-3.93 (br s, 2H), 7.22-7.28 (m, 2H), 7.38-7.42 (m, 2H). 
##f!l5 5 (ft^5 8) 

Igl : ###| tmmz.LX s 3'. -^oo7th7i/y(319mg, 

2.06 mmol)*5«t'^^-fe 5; 7j/W^ K(188 mg, 2.06 mmol)^, 3 '. n n T 
i? h7x/ ^=^ir^^7/w^y^(211mg,45%)?r#fc 0 

y ;/=^;<hfe^ 27/1^/^(200 mg, 1.14 mmol);6^ it&tfoS 8(347 mg, 97%) 

iH NMR (270 MHz, CDCI3) 6 (ppm) : 2.01 (s, 3H), 2.19 (s, 3H), 2.25 (s, 3H), 
7.29-7.41 (m, 4H), 11.68 (br s, 1H). 

###15 6 (fb^5 9) 

1M1 : #^ll<Z)Igl tPESfclUC, 4' -7nn7t,h7x;y(344 mg, 
2.23 mmol)*5<tt>^^-fe 5 #/W^ K(194 mg, 2.06 mmol)^k. 4 ' p nT 
-fe h 7 m J ^=^± *%/u/^/>(S62 mg, 58%)&#fco 

Xf£2 : #%#ill<DX^2 ^I^^UT, ±IBT^^tL/c4' -^nn7-irh7x 
/ y=.^^ir ^ ^(164 mg, 0.720 mmol);^ -ffc^Mftl 5 9 (193 mg, 86%) 

iH NMR (270 MHz, CDCls) 5 (ppm) : 2.11 (s, 3H), 2.23 (s, 3H), 2.24 (s, 3H), 
7.30 (d, J = 8.6 Hz, 2H), 7.36 (d, J = 8.6 Hz, 2H), 8.34 (br s, IH). 

###15 7 Uk&yae 0) 

XUl : ###1 KD^Ml tnW^^X, 2' -T'P^Tt h^^/^(415 mg, 
2.08 mmol)*5 j;t^^^-fe ^ #/W*S? K(190 mg, 2.08 mmol)/^b> 2 ' -:/p 
-fe h 7zn 7 >-=^^-fe 5 7J/W^^>-(392 mg, 69%)£#fc 0 

iH NMR (270MHz, DMSO-de) 5 (ppm) : 2.28 (s, 3H), 7.29-7.76 (m, 5H), 8.25 
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(br s,lH), 10.35 (brs, 1H). 

/ ^/=^-^-fe ^ #/W<?7V(254 mg, 0.933 mmoD^b. {tote® 6 0 (328 mg, 99%) 

iH NMR (270 MHz, CDCla) 5 (ppm) : 2.01 (s, 3H), 2.23 (s, 3H), 2.38 (s, 3H), 
7.13 (br t, J = 7.6 Hz, 1H), 7.30 (br t, J = 7.6 Hz, 1H), 7.47 (br d, J = 7.6 Hz, 
1H), 7.62 (br s, J = 7.6 Hz, 1H), 8.86 (br s, 1H). 
###|5 8 (4k&m'6 1) 

Xm : ##faeOXai 2' -t KD^i/7t b 7^/^(544 

mg,4.00mmol):ioJ:t^;ri?$#^ 2 ' K 

n ^ v-T-fe: b 7 ^ J ^=^3r± 5 #/W^/ V(649 mg, 78%)£#fc 0 
iH NMR (270 MHz, DMSO-de) 6 (ppm) : 2.31 (s, 3H), 6.85 (br t, J = 7.0 Hz, 
1H), 6.88 (br d, J = 7.0 Hz, IH), 7.25 (br t, J = 7.0 Hz, 1H), 7.50 (br s, IH), 7.53 
(br d, J = 7.0 Hz, IH), 7.81 (br s, IH), 8.10 (br s, IH), 10.35 (br s, IH). 

xm2 ■. mm\i(ojiU2 tmm^vx, ±m^nhtitc2' -t r^^r.±h 

y^j i/=J-$-± * % ;w<y?>(233 mg, 1.10 mmol)^£>s 1(322 mg, 

70%)£#fc„ 

iH NMR (270 MHz, DMSO-d 6 ) 8 (ppm) : 2.04 (s, 3H), 2.06 (s, 3H), 2.23 (s, 3H), 
2.24 (s, 3H), 7.12 (br d, J = 7.6 Hz, IH), 7.23 (br t, J = 7.6 Hz, IH), 7.35 (br t, J 
= 7.6 Hz, IH), 7.39 (br d, J = 7.6 Hz, IH), 10.20 (br s, IH). 

###15 9 (ik&m6 2) 

Xai :0m\l<DlMltmm^X, 3' -fc KP^>T-feh7:n/;/(546 

— ) 

mg, 4.01 mmol)*5 i^^-fe 5: #/W^:7 K(379 mg, 4.15 mmol)/^ 3 ' — fc K 
n ^ v-T-fe t> 7 / >-=^-fe $ #/W<y* ^(654 mg, 78%)£#fc 0 
Ig2 :#^Jl(DXm2tl^il^bT, ±I3-C#b^fc3' -kKP^Ttf 
7^/ y=^^-fe$^;W^^/>'(262 mg, 1.25 mmol)a^ it&foG 2(351 mg, 
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84%)£#fc 0 

iH NMR (270 MHz, DMSO-d 6 ) 6 (ppm) : 1.96 (s, 3H), 2.27 (s, 3H), 2.28 (s, 3H), 
2.34 (s, 3H), 7.07 (br d, J = 8.4 Hz, 1H), 7.15 (br s, 1H), 7.32 (br d, J = 8.4 Hz, 
IH), 7.33 (br t, J = 8.4 Hz, 1H), 9.24 (br s, IH). 
###16 0 (M6 3) 

ESI :&nmi<DJMl kmmKl-X, 3' -t Kn^^yXT/Vft K(488 

mg, 4.00 mmol)& £ X$^*± 5 # fr* i? F(378 mg, 4.15 mmol)^ b v 3 ' — t K 

a ^^yXT/^t: K=f-;*-fe 5 W(732 mg, 88%)£#fc:o 

iH NMR (270 MHz, DMSO-d 6 ) 5 (ppm) : 6.80 (m, 1H), 7.13 (br s, IH), 7.19 (m, 

2H), 7.87 (br s, IH), 7.96 (s, IH), 8.14 (br s, IH), 9.56 (br s, IH), 11.35 (br s, 

IH). 

xm2 : &%mioJM2 trnm^hx, ±mx^titc3' -t Fn^v^x 

T/^t K=^^-fe5:^/l'^y^(300 mg, 1.43 mmol)/^, fc-n^6 3 (322 mg, 
70%)&#fco 

iH NMR (270 MHz, DMSO-d 6 ) 6 (ppm) : 2.18 (s, 3H), 2.25 (s, 3H), 2.28 (s, 3H), 
6.86 (s, IH), 7.04 (br d, J = 7.4 Hz, IH), 7.05 (s, 1H), 7.19 (br d, J = 7.4 Hz, IH), 
7.31 (br t, J = 7.4 Hz, IH), 8.16 (br s, IH). 
#%#|6 1 4) 

X©1 ■: ###J1<DXS1 i^^UT, 4' -t Kn^rv'Tir F^^y ^(544 

mg, 4.00 mmol)^i^^^^^^K(387mg, 4.25 mmol)^b, 4' — t K 

n^rv-Ti? b V^-J >=^Jf± 5 #/W^/ >-(830 mg, 99%)£#fc 0 

iH NMR (270 MHz, DMSO-ds) 6 (ppm) : 2.23 (s, 3H), 6.75 (d, J = 8.5 Hz, 2H), 

7.76 (d, J = 8.5 Hz, 2H), 7.78 (br s, IH), 8.14 (br s, IH), 9.75 (s, IH), 10.05 (s, 

IH). 

^3-/ ;/=^-fe$#/W<:/ >(202 mg, 0.965 mmol)^bs ^b^* 6 4 (199 mg, 
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61%)?r#fco 

iH NMR (270 MHz, CDCla) 5 (ppm) : 2.15 (s, 3H), 2.22 (s, 3H), 2.23 (s, 3H), 
2.29 (s, 3H), 7.07 (br d, J = 8.6 Hz, 2H), 7.43 (br d, J = 8.6 Hz, 2H), 7.99 (br s, 
1H). 

###|6 2 tffr£^6 5) 

31 :##w'l©I»l fcWWIlCLT, 2* -=HaT*f7*X^(678 mg, 
4.08 mmol)&<fctf^^#/W^K(365mg, 3.99 mmol);^ 2' -~bnT 
tb7*7 y=^-fc 5 #/W^/>-(785 mg, 81%)£#fc 0 

iH N]V[R (270 MHz, DMSO-de) 8 (ppm) : 2.27 (s, 3H), 7.32 (br s, 1H), 7.60-7.68 
(m,.lH), 7.72-7.79 (m, 2H), 7.96 (br d, J = 7.9 Hz, IH), 8.31 (br s, IH), 10.52 (br 
s, IH). 

I$I 2 : 1 Olg 2 £ UTO- L"C X ±fBT*# bfltz. 2 ' -~ h n Tir b 7,* 

y ^=f-^-fe^^7/W^y*^(431 mg, 1.81 mmoD^bs -fb-n$6 5(548 mg, 94%) 

iH NMR (270 MHz, CDCI3) 8 (ppm) : 2.04 (s, 3H), 2.07 (s, 3H), 2.23 (s, 3H), 
7.49-7.71 (m, 4H), 11.73 (br s, IH). 

#%#|6 3 ({b^6 6) 

Iftl :##«10XSli:nfllR:UT^ 3' -^bn7tb7x/ ^(661 mg, 
4.00 mmol)^ ZXtttrt $ K( 370 m g, 4.05 mmol)^f), 3 ' -~ b n T 

•fe- h 7 a y i/= ^-fe ^ # y V(910 mg, 75%) &#fco 

iH NMR (270 MHz, DMSO-d 6 ) 5 (ppm) : 2.37 (s, 3H), 7.67 (br t, J = 7.9 Hz, 
IH), 8.16 (br s, IH), 8.23 (br d, J = 7.9 Hz, IH), 8.40 (br s, IH), 8.43 (br s, J = 
7.9 Hz, IH), 8.61 (br s, 1H), 10.40 (br s, IH). 

/ ^=^^fe$^7/W^y>'(506 mg, 2.12 mmol)^^> 6(409 mg, 60%) 
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iH NMR (270 MHz, CDCI3) § (ppm) : 2.15 (s, 3H), 2.25 (s, 3H), 2.40 (s, 3H), 
7.53 (br t, J = 8.3 Hz, 1H), 7.73 (br d, J = 8.3 Hz, 1H), 8.15 (br d, J = 8.3 Hz, 
IH), 8.30 (br s, 2H). 

###|6 4 (fb^6 7) 

xmi : ###Il (DTM1 iPil-UT, 4' -=■ V n 7± V 7 a J ^(350 mg, 
2.12 mmol)*5 i^^fe 5 #/W^ K(195 mg, 2.13 mmoD^ks 4 h p T 

i? h 7 ^ / >- = 5 # ;w< y ^(475 mg, 94%) &#fc 0 

Ig 2 : ##$J 1 ©It 2 i: PQfilK: LT , ±fS^# bftfc 4 ' - ~ h n T"fe h 7 3, 
y y=^-fe$v!7/W<yX397 mg, 1.67 mmol^bs 7(216 mg, 40%) 

iH NMR (270 MHz, CDCls) 5 (ppm) : 2.15 (s, 3H), 2.24 (s, 3H), 2.38 (s, 3H), 
7.59 (d, J = 8.6 Hz, 2H), 8.20 (d, J = 8.6 Hz, 2H), 8.30 (br s, IH). 

###16 5 8) 

###]5 8X^htbtc^m6 1(118 mg, 0.352 mmol)^^ ^ / '—MS mh)K 
?£$?U j^ife* y ^(200 mg, 1.48 mmoD^Px., MUX 10 ^MWVtc 0 Mfc 

—MS mDictillx 9 M ■y-/a.^*-f/K10 mD^P^ £Cfc;& 
b b 0 U ^ 6 8 (96.9 mg, 94%)£#fc D 

iH NMR (270 MHz, DMSO-d 6 ) 8 (ppm) : 1.98 (s, 3H), 2.23 (s, 3H), 2.35 (s, 3H), 
6.72 (br t, J = 7.6 Hz, IH), 6.83 (br d, J = 7.6 Hz, IH), 6.88 (br d, J = 7.6 Hz, 
IH), 7.10 (br t, J = 7.6 Hz, IH), 9.95 (br s, IH), 11.45 (br s, IH). 
###]6 6 Offc£-#»6 9) 

###16 5i:^^UT, ###|5 9Xnbfhfdt^6 2(140 mg, 0.417 
mmol)/^ fc&m6 9(101 mg,82%)£#fc 0 
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m NMR (270 MHz, DMSO-d 6 ) 8 (ppm) : 2.01 (s, 3H), 2.18 (s, 3H), 2.23 (s, 3H), 
6.66 (br t, J = 7.9 Hz, 1H), 6.69 (br s, 1H), 6.76 (br d, J = 7.9 Hz, 1H), 7.13 (br t, 
J = 7.9 Hz, 1H), 9.46 (br s, 1H), 11.60 (br s, 1H). 

##0116 7 (fc-8^7 0) 

##M6 5 t lRl^^t-C, ##f!l6 lX«&bfrtcik&y>)6 4(110 mg, 0.328 
mmol)^ , it&®> 7 0 (88 mg, 91%)£r#fc„ 

iH NMR (270 MHz, CDC1 3 ) 5 (ppm) : 2.00 (s, 3H), 2.16 (s, 3H), 2.23 (s, 3H), 
6.71 (d, J = 8.6 Hz, 2H), 7.15 (d, J = 8.6 Hz, 2H), 9.48 (br s, 1H), 11.6 (br s, 1H). 
###)6 8 ttfc-a^7 1) 

TM 1 : ###11 ©It 1 t mmfc UT, 3 -Tir^/^^y^ h 9 M581 mg, 
4.00 mmol)*3<i: W^-ir 5; K(370 mg, 4.05 mmol)^f>. 3 ' -VT 77 

th7x/y= ^-fe $ # ✓ y(863 mg, 99%)&#fc 0 

XfI2 :#tfll<DIi2^iiat, ±|B-C#^tb^3' -VT/T^h^^ 
y ^=^^-fe 5: #/W^/^(300 mg, 1.34 mmol)^f)> .iK&fa 7 1 (274 mg, 68%) 

mtc 0 - 

iH NMR (270 MHz, CDCI3) 6 (ppm) : 2.08 (s, 3H), 2.26 (s, 3H), 2.36 (s, 3H), 
7.46 (m, IH), 7.56 (m, IH), 7.68 (m, IH), 7.71 (br s, IH), 8.73 (br s, IH). 

###J6 9 Mt&%)7 2) 

TM 1 : 1 <^=£fi 1 t mm\Z UT, 4 -Ti^/V^^/- b V M290 mg, 

2.0 mmol):}3 XXf^tt 5 #/W^ K(185 mg, 2.02 mmol)/^ 4 ' - J T± 
\.y^y <y $ %;W^/y(4S0 mg, 98%)&#fc 0 

iH NMR (270 MHz, DMSO-d 6 ) 5 (ppm) : 2.30 (s, 3H), 7.82 (d, J = 8.4 Hz, 2H), 
8.12 (br s, IH), 8.14 (d, J = 8.4 Hz, 2H), 8.40 (br s, IH), 10.51 (br s, IH). 

J y=<?-tt X $/W<y 1/(380 mg, 1.74 mmol)*^, ik&%> 7 2 (494 mg, 94%) 
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iH NMR (270 MHz, DMSO-ds) 8 (ppm) : 2.01 (s, 3H), 2.18 (s, 3H), 2.31 (s, 3H), 
7.54 (d, J = 11.7 Hz, 2H), 7.81 (d, J = 11.7 Hz, 2H), 11.73 (br s, 1H). 

###|7 0 (ffc£*7.3) 

Tfel :^mi(OlMltmm^LX^ 3' -HJ7;^n^f/U7tf7x/ 
^(765 mg, 4.07 mmol)*? $ #/W^ R(370 mg, 4.05 mmol)^^, 3'- 
b U 7)\>i!rxi * W^T-fe h 7x 7 ^=^-fc 5; #/W^/:/(888 mg, 63%)£#fc 0 
X@2 :##f!ll©Xm2t|^#{CUT, ±fB-?# b fhfc 3 ' -MJ7;ki"0^ 
/VT± yy^S ^=3-ir±^l3 mg, 1.15 mmoD^^x 7 3 

(270 mg, 68%)£#fc 0 

iH NMR (270 MHz, CDCI3) 8 (ppm) : 2.01 (s, 3H), 2.27 (s, 3H), 2.37 (s, 3H), 
7.43 (br t, J = 7.6 Hz, IH), 7.52 (br d, J = 7.6 Hz, IH), 7.63 (br d, J = 7.6 Hz, 
1H), 7.65 (br s, 1H), 8.89 (br s, 1H). 
###|7 1 (1M7 4) 

X@l : ##$ll.<£>imi tmm\ZVX, 2-T-fe^/l^oM=il(381 mg, 4.17 
mmol)*3 £Tf^*± ^ #/W^ K(381 mg, 4.17 mmol)^ 2 ' -#/V^v'T 
tf7i/ ^=^-fe $ ^7/W<)/>'(489 mg, 52%)£#fc 0 

I@2 : #%f!ll<7)Xa2 ^I^^UT, ±!BT*#P>;ftfc 2 ' -^W^v-Tir h 
731/ y=^^-fe5:^7;W-<y , >'(363 mg, 1.53 mmol)fr>£>s ' {NH^l 7 4(313 mg, 



64%)£#/r 



iH NMK (270 MHz, CDCI3) 8 (ppm) : 2.04 (s, 3H), 2.29 (s, 3H), 2.38 (s, 3H), 
3.20-3.30 (br s, IH), 7.88-8.15 (m, 3H), 8.32-8.33 (br m, IH). 
##0117 2 (fc&%)7 5) 

xm :&%mi<Dj:nitmmz.^x, 2>, 6' -^.^>'7tb7*yy 

(606 mg, 3.98 mmol)*5 <fc Xf^tt ^ % A"< 5? F(374 mg, 4.09 mmol)a> b . 2 ' , 
6 » *rz,7± yy^y >=<f-j>r± 5 #/W^/V(747 mg, 83%)3^#fco 

iH NMR (270 MHz, DMSO-d 6 ) 5 (ppm) : 2.09 (s, 3H), 3.77 (s, 6H), 6.80 (d, J = 
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8.2 Hz, 2H), 7.44 (t, J = 8.2 Hz, 1H), 7.83 (br s, 1H), 8.04 (br s, 1H), 8.31 (br s, 
1H). 

Tir h7^/^= i ^^5^/^ , /V(363 mg, 1.61 mmol);0^ {b^* 7 5(441 
mg, 89%)£#fc 0 

iH NMR (270 MHz, CDCb) 6 (ppm) : 2.02 (s, 3H), 2.21 (s, 3H), 2.51 (s, 3H), 
3.78 (s, 6H), 6.53 (d, J = 8.5 Hz, 2H), 7.15 (t, J = 8.5 Hz, 1H), 8.70 (br s, 1H). 

###17 3 (ft/£t»7 6) 

Igl:#^Jl©IgltW-tT, 3', 5' -i?tFP^7tb7x/ 
^(613 mg, 4.03 mmoD&.fctf^-fc R(376 mg, 4.11 mmol)^?)> 3 ' , 

5' Kn3rv-T-feh7^7^=^-fe^^^ , /^(707mg,78%)$r#fc„ 

iH NMR (270 MHz, DMSO-de) 8 (ppm) : 2.20 (s, 3H), 6.25 (br s, 1H), 6.69 (br 
s, 2H), 7.64 (br s, 1H), 8.26 (br s, IH); 9.29 (br s, 2H), 10.19 (br s, IH). 

XH2 :#^Jl(DXm2^IIl^UT, JrfSTif btbfc 3 ' , 5/ -^Ko^ 
iXTir b7x/ V=^-fe /W^/ ^(622 mg, 2.76 mmol) frh&&MVf%^ 
fc 0 #e>^fce^^^^^/'-/K120mL)^^U V V -M1.2 g, 8.68 

mg, 69%)=lr#fCo 

iH NMR (270 MHz, CDCls) 5 (ppm) : 2.01 (s, 3H), 2.17 (s, 3H), 2.18 (s, 3H), 
6.10 (br s, IH), 6.16 (br s, 2H), 9.27 (br s, 2H), 11.59 (br s, IH). 

###17 4 «fc£*7 7) 

xmi ^lOItUBIiKU-C, 3', 4' -«?tKnW*b7*; 
y(606 mg, 3.98 rnmol)** itf^-fe 5 TJ/W^S? K(374 mg, 4.09 mmol)^^ 3 ' , 
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4 » _ *; t k n =*r i/T "fe b 7 re / > = f-^fe 5: # A-^ N / ^(747 mg, 83%) & #fc 0 
iH NMR (270 MHz, DMSO-d 6 ) 8 (ppm) : 2.20 (s, 3H), 6.72 (br d, J = 8.3 Hz, 
1H), 7.18 (br d, J = 8.3 Hz, 1H), 7.29 (br s, 1H), 7.65 (br s, IH), 8.18 (br s, 2H), 
9.09 (br s, 2H), 10.09 (br s, lH). 

X@2 :&nm7 3<DTM2kmm\Z.VX, ±fBT#kftfc 3 4' Kb 
^XTir -h7s) y=^"fe^^7/W^y^(363 mg, 1.61 mmoD^bxMt;^ 7 7 
(441 mg, 89%)£#fCo 

iH NMR (270 MHz, CDCls) 6 (ppm) : 2.01 (s, 3H), 2.06 (s, 3H), 2.20 (s, 3H), 
6.62 (br t, J = 7.6 Hz, IH), 6.66 (br d, J = 8.2 Hz, IH), 6.71 (br s, IH), 8.93 (s, 
IH), 8.97 (s, IH), 11.56 (br s, IH). 

&%W7 5 8) 

1 : 1 «>Xg 1 £ MBit U-Cv 2 ' , 4 ' - ^/KTir h 7 ^(698 

mg, 4.04 mmol)*5J;T^^-fe^^/W^^ K(366 mg, 4.00 mmol)j^ 2', 4'-^ 
* ^ /kT-fe h7x/y= ^^-fe $ # ^ ^(110 mg, 12%)^r#fc 0 
XfI2 :jN«l©It2 4Ril!:U r ±fBT*#£>*bfc2\ 4' -v^^/KT 
•fe f 7 a / v=M~ir ^ #/W^/^(100 mg, 0.452 mmol)^f>> fc-a^ 7 8 (107 
mg,77%)£#fc 0 

iH NMR (270 MHz, CDCW 5 (ppm) : 2.03 (s, 3H), 2.08 (s, 3H), 2.16 (s, 3H), 
2.21 (s, 3H), 2.35 (s, 3H), 6.86 (br s, IH), 6.92 (d, J = 7.9 Hz, IH), 7.07 (d, J - 
7.9 Hz, 1H), 8.22 (br s, 1H). 
#t«7 6 (M7 9) 

Xfll : t Ky^^-7KfPt»(1.00 mL, 20.6 mmol)<DT-fe h UM5.00 mL)^ 
ffcfcT y /W yf-ti-isT*— H2.00 mL, 20.4 mmoDSrfln^ 60°CX* 30 ftfflSkW 

Lfc@ft£S£^LT 4 — T y 5 #/w^ KCL.22 g, 46%)£#fc 0 

iH NMR (270 MHz, DMSO-de) 8 (ppm) : 4.11 (t, J = 5.3 Hz, 2H), 4.47 (br s, 
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2H), 5.03 (d, J = 12.3 Hz, 1H), 5.08 (d, J = 19.1 Hz, 1H), 5.86 (m, 1H), 7.88 (br 
s, 1H), 8.70 (br s, lH). 

Ig2 : #%^J1©X^1 tmWifoVX, Tth7x7 ^(1.09 mL, 9.34 mmol) 

& ct t^ilST^ Wt4-7y tVJ-'Urt * U ;W<i? K(1.22 g, 9.31 mmol)^ £> > T 

± h 7 « / V= 4 -T y ^ #/W^/><(1.74 g , 80%)^#fCo 

iH NMR (270 MHz, DMSO-d 6 ) 8 (ppm) : 2.31 (s, 3H), 4.25 (t, J = 5.8 Hz, 2H), 

5.10 (d, J = 10.5 Hz, 1H), 5.18 (d, J = 17.5 Hz, 1H), 5.91 (m, 1H), 7.37-7.42 (m, 

3H), 7.91-7.94 (m, 2H), 8.61 (t, J = 6.0 Hz, 1H), 10.3 (br s, 1H). 

XH 3 : ±!2T?#£> titcT-te b7x;y=4-7!J $ #/W^/ V(30 mg, 

0.11 mmol)£r^ na*/VA(0.5 mL)K:»U :^ffcT^/H0.17 mL, 2.32 mmol) 

33 itft? V ^(0.190 mL, 2.31 mmoD^P^^ ^?&T* 5 B#^ft#Lfc 0 &f£«l 

2moiyL y^miti- h v t^Tkm&zMx.. mm^f-^x^m^tco mmm%mui& 

^-^/lx/n-^f-^=l/2)-C^i~§-^^<i:^, fc-£#>7 9(25 mg, 89%) 

iH NMR (270 MHz, CDCls) 6 (ppm) : 2.26 (s, 3H), 2.27 (s, 3H), 2.36 (s, 3H), 
4.47-4.53 (m, 2H), 5.24 (d, J = 17.3 Hz, IH), 5.29 (d, J = 10.5 Hz, IH), 5.91 (m, 
IH), 7.20-7.45 (m, 5H). 
FAB-MS (m/z) : 318 (M + +l). 

7 7 8 0 fc^mM 8 1) 

XH 1 : 7 6 ©It 3 t bT, iMf#l 7 6 ©X^ 2 X»%bfotz.T± b 

7x;y=4-T!) A-f-^ir $ 7J /W* N / ^(694 mg, 2.97 mmolK WcA V ~ff- V 
MOM mL, 5.97 mmol) *5 £WV ^^(0.43 mL, 5.26 mmol)/^ {b£t>8 0 
(42 mg, 5%)^#fc 0 

iH NMR (270 MHz, CDCb) 8 (ppm) : 1.10 (d, J = 6.8 Hz, 3H), 1.13 (d, J = 6.9 



133 



WO 2004/092147 ^CT/JP2004/005489 

Hz, 3H), 2.39 (s, 3H), 3.25 (quin., J = 7.0 Hz, 1H), 3.84-4.00 (m, 3H), 5.19 (d, J 
= 10.2 Hz, 1H), 5.26 (d, J = 17.2 Hz, 1H), 5.93 (m, 1H), 7.20-7.49 (m, 5H). 
Ig2 : ###|1 5 £|i^CLT, ±E"C# feftfefc^* 8 0(623 mg, 2.05 
mmol) t^kT-te 9VK0.59 mL, 8.30 mmol)*5 V v^(0.77 mL, 8.28 mmol) 

b s Qc&m 8 1 (527 mg, 74%)£#fc 0 
iH NMR (270 MHz, CDCI3) 5 (ppm) : 1.10 (d, J = 6.9 Hz, 3H), 1.12 (d, J = 6.9 
Hz, 3H), 2.27 (s, 3H), 2.34 (s, 3H), 3.21 (quin., J = 6.9 Hz, 1H), 4.51 (br s, 2H), 
5.25 (d, J = 17.2 Hz, 1H), 5.30 (d, J = 10.7 Hz, 1H), 5.93 (m, 1H), 7.20-7.42 (m, 
5H). 

AP-MS (m/z) : 346 (M + +l). 
7 8 Mb£*-8 2) 
7 6 <DTM 3 t mUK LX, #%09 1 ©It 1 TifbtbfcX-fc b 7 * ^ 
$ ^7/W^yV(306 mg, 1.59 mmol), tV^cz-f/v^ * !J K(0.40 mL, 3.21 
mmol)*S«fctf fc° U v^O.26 mL, 3.22 mmol)d>£>\ <b-&4fr8 2(269 mg, 47%)£r# 

iH NMR (270 MHz, GDCI3) 5 (ppm) : 1.29 (s, 9H), 1.30 (s, 9H), 2.35 (s, 3H), 
7.20-7.46 (m, 5H), 7.90 (m, 1H). 
AP-MS (m/z) : 360 (M^l). 

7 9 m&m 8 3 teZmt^ 8 4 ) 

xa 1 : ###n i2tmmzL>x. 1 8 t*# h fitdt^m z 1 a.oo g, 2.88 

mmol)^ b \ 4t&®> 8 3 (537 mg, 67%)£#fc 0 . 

iH NMR (270 MHz, CDC1 3 ) 6 (ppm) : 1.12 (d, J = 6.9 Hz, 3H), 1.14 (d, J = 6.9 
Hz, 3H), 2.39 (s, 3H), 2.91 (d, J = 4.9 Hz, 3H), 3.30 (m, IH), 3.90 (br, IH), 
7.20-7.43 (m, 5H). 

1M2 : 1 5 tmmzVX, ±.mX«mb)nt£ik&M8 3(536 mg, 1.93 

mmolK &ikT±^M0.28 mL, 3.87 mmol):fc £tffc 0 ]} i^(0.32 mL, 3.90 mmol) 
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h , {b£# 8 4 (233 mg, 38%)£#fc„ 
iH NMR (270 MHz, CDC1 3 ) 5 (ppm) : 1.12 (d, J = 6.9 Hz, 3H), 1.14 (d, J = 6.9 
Hz, 3H), 2.28 (s, 3H), 2^4 (s, 3H), 3.28 (quin., J = 6.9 Hz, IH), 3.46 (br s, 3H), 
7.20-7.43 (m, 5H). 
FAB-MS (m/z) : 320 (M + +l). 

5c*^*f (C16H21N3O2S) : mmm%) C; 60.16, H; 6.63, N; 13.15. 

ftmU%) C; 60.27, H; 6.73, N; 13.20. 

gMf#]8 o Uk&m 5) 

^-fe$#/W^/^(517 mg, 2.68 mmolJ&^tflSTk-f 9 @£^(2.22 mL, 13.4 
mmol)^ h * 8 5 (176 mg, 20%) £r#fco 

iH NMR (270 MHz, CDCls) 6 (ppm) : 1.09 (d, J = 2.6 Hz, 3H), 1.12 (d, J = 2.6 
Hz, 3H), 1.21 (d, J = 2.6 Hz, 3H), 1.23 (d, J = 2.6 Hz, 3H), 2.37 (s, 3H), 2.50 
(quin., J = 6.9 Hz, IH), 3.20 (quin., J = 6.9 Hz, IH), 7.20-7.48 (m, 5H), 7.98 (br 
s,lH). 

AP-MS (m/z) : 334 (M + +l). 

(C17H23N3O2S) : mmm%) c,- 61.23, h ; 6.95, n ; 12.60. 

tf!M§K%)"C; 61.22, H; 6.93, N; 12.63. 

s i at&m 8 6 ^xxm^-m s r) 

<?-*± 5 ^(1.01 g, 5.22 mmolK MtK-T yg&lfc(1.73 mL, 10.4 mmol)*5 J; 

tffc* y ^(0.84 mL, 10.4 mmol)^^ 8 6 (588 mg, 43%)£#fc 0 

iH NMR (270 MHz, CDCls) 5 (ppm) : 1.09 (d, J = 6.9 Hz, 3H), 1.11 (d, J = 6.9 

Hz, 3H), 2.40 (s, 3H), 3.21 (quin., J = 6.9 Hz, IH), 4.12 (br s, 2H), 7.20-7.40 (m, 

5H). 

1M2 : iMtm 5 tmm^X, ±«B-T?#fc*lfcfls£'*&8 6(256 mg, 0.97 
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mmol)33<fcIJ ? $Mc81#(0.46 mL, 4.88 mmol)J?»k, fls£#8 7(47 .mg, 16%)&# 

fc 0 , : 

iH NMR (270 MHz, CDC1 3 ) 5 (ppm) : 1.19 (d, J = 6.9 Hz, 3H), 1.20 (d, J = 6.9 
Hz, 3H), 2.25 (s, 3H), 2.38 (s, 3H), 2.47 (quin., J = 6.9 Hz, 1H), 7.20-7,50 (m, 
5H). 

8 2tfb£*8 8) 

##0ijl 5 tPiiaT, #%$Il n*^bhtz.\k&$Ql 4(502 mg, 2.14 
mmol)*5«fcU^7k-f y $18(1.77 mL, 10.7 mmoD^bx ik&®)8 8(53 mg, 8%)£ 

iH NMR (270 MHz, CDCI3) 6 (ppm) : 1.20 (d, J = 6.9 Hz, 3H), 1.22 (d, J = 6.9 
Hz, 3H), 2.24 (s, 3H), 2.38 (s, 3H), 2.48 (quin., J = 6.9 Hz, 1H), 7.20-7.46 (m, 
5H), 8.08 (br s, 1H). 
AP-MS (m/z) : 306 (M + +l). 
###18 3 (fc&®8 9) 

###u 5 tmm\zvx, #%mi lx^btitcit^-mi 4(303 m g , 1,29 

mmolK ns<y# y%/U7$~/l># p ]) K(0.32 mL, 2.59 mmol)*5 £tf y i?y 

(0.21 mL, 2.60 mmol)/^ h , 8 9 (274 mg, 64%)£#fc 0 

iH NMR (270 MHz, CDCls) 8 (ppm) : 1.50-1.95 (m, 8H), 2.24 (s, 3H), 2.38 (s, 

3H), 2.65 (quin., J = 7.9 Hz, IH), 7.20-7.45 (m, 5H), 8.04 (br s, IH). 

AP-MS (m/z) : 330 (M + -l). 

Thmftffi (Ci 7 H2iN 3 O 2 S-0.4H2O) : H$!Hi£(%) C; 60.30, H; 6.49, N; 12.41. 

tH|C||[(%) C; 60.45, H; 6.49, N; 12.05. 

#%#i8 4 Mk-sms otez-w^mv 1) 

1 : 1 1 It, 1 OXt 1 bttf-T-fe h 7 ^ y >-= 

^•tf-fe 5 #/W^/;/(507 mg, 2.63 mmolX BikJ y&W&(X.05 mL, 5.30 mmol) 
*3 £T$¥ y v>^(0.43 mL, 5.26 mmol).*^, 9 0 (123 mg, 13%)£#fc 0 
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iH NMR (270 MHz, CDCk) 5 (ppm) : 0.82-1.00 (m, 6H), 2.12 (quin., J = 6.6 
Hz, 1H), 2.38 (s, 3H), 2.45 (d, J = 7.7 Hz, 2H), 4.34 (br, 2H), 7.20-7.48 (in, 5H). 
1M2 : ##0U 5-fcWfl|fc:L"C\ ±«*C#fe*bfcft;£1fr9 0(105 mg, 0.38 
mmolK WCA yf^VMO.OQ mL, 0.76 mmol)*5«J;I/t 0 V v^(0.06 mL, 0.80 
mmol)^ h x 4k&%) 9 1 (128 mg, 98%)£r^fco 

iH NMR (270 MHz, CDCI3) 8 (ppm) : 0.92 (d, J = 6.9 Hz, 3H), 0.93 (d, J = 6.9 
Hz, 3H), 1.18 (d, J = 6.9 Hz, 3H), 1.21 (d, J = 6.9 Hz, 3H), 2.37 (s, 3H), 2.50 
(quin, J = 6.9 Hz, 1H), 3.20 (quin, J = 6.9 Hz, IH), 7.20-7.48 (m, 5H), 7.98 (br s, 
IH). 

##0H8 5 (ft^tt9 2) 

1M 1 : Tir h y zr. ; ^(4.00 mL, 34.3 mmol)<£>^ J — /K16 mL^ts t K 
7i?y- tK^P#)(6.67 mL, 138 mmol)?r^P^. AtiffflMWMffi^fro fc$M&ttf® _ 

ft&u ii7K«^ h y ^^-eftsiu sasEft«*ufco mm^yy*?**y& 

^u^h^yy^f -ffiWt^fr/ n -^*ir^=l/2)^I*$H-5 r. £ J: t) . 7 

th7x;y=t K7 % / ^(5.39 g, ~100%)&r#fc o 

iH NMR (300 MHz, CDCls) 6 (ppm) : 2.00 (s, 3H), 5.34 (br s, 2H), 7.22-7.60 
(m,5H). 

i3C NMR (75 MHz, CDCI3) 5 (ppm) : 11.3, 125.1, 127.7, 127.9, 139.1, 146.7. 
X^2 : ^7^7^=^(3.40 g, 44.6 mmol)<DT± h^(20 mLMtfc 
|C X ^fcT-fe^/K2.80mL > 37.immol)SrAP^ 70°CT« 10 #lfflf#bfc. R^fiWt 
±fBT'# kfrfcT *fe }7x;y=t K?5>V(5.86 g, 40.0 mmoD^iflx., 20 # 

y * a -eft** u nm*®* v' y * y^fi-n^h??-?* ~<M 
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ff-A^ir*. 5 #/W<;/^(148mg, 2%)£r#7c: 0 

iH NMR (300 MHz, DMSO-de) 5 (ppm) : 2.15 (s, 3H), 2.28 (s, 3H), 7.47-7.51 
(m, 3H), 7.56-7.59 (m, 2H), 11.6 (br s, 1H), 13.6 (br s, 1H). 

7±^/U^±K^A^y^/y(Z0 mg, 0.13 mmol), H°/<n^;V^ u » K(32 /zL, 
0.26 nunol)*3ct^fc o y ^^(20 /xL, 0.26 mmol)d>Mfc^9 2(36 mg, 88%)£# 

iH NMR (300 MHz, CDCls) 5 (ppm) : 1.27 (s, 9H), 2.25 (s, 3H), 2.38 (s, 3H), 
7.23-7.46 (m, 5H), 8.13 (br s, IH). 

i3C NMR (75 MHz, CDCls) 5 (ppm) : 24.0, 27.2, 39.4, 80.5, 125.1, 128.0, 128.6, 
143.0, 143.1, 169.0, 176.7. 
AP-MS (m/z) : 318 (M++1), 

##$18 6 (ft^9 3 ) 

###j 1 wis 2 1 mniz ur, ###i 1 it*# hfit^t^m i 4 (201 m g , 

0.853 mmo\)#>£TfK°'<v4 M v }) K(0.21 mL, 1.71 mmo\)frb, it^9 3 
(123 mg, 45%)£#fc 0 

iH NMR (270 MHz, CDCls) 5 (ppm) : 1.26 (s, 9H), 2.24 (s, 3H), 2.38 (s, 3H), 
7.20-7.51 (m, 5H), 8.10 (br s, 1H). 
AP-MS (m/z) : 319 (M + +l). 

##fi8 7 ({b-a-^9 4) 

Xm 1 : #%#J 1 <^X© 1 t mUfc UT, -fn ^(382 mg, 4.18 mmol) 

&£T$?-yf± $ #/W^ K(541 mg, 3.92 mmol)^b> t't7x/V=ftt 
^#/W<>^759mg,88%)£*#fco 

X^2 : ##M7 6 (DIMS kmn^X^imX^btltc?* 
;*-i?5;#/W^/^(256 mg, 1.24 mmol), fcV^n^/Wny K(597 /i L, 4.84 
mmol)*5 £tf tf y ^^(391 /z L, 4.84 mmol)^£> v 9 4(270 mg, 58%)£# 
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iH NMR (270 MHz.CDCla) §(ppm) : 1.15 (dd, J = 7.1, 7.3 Hz, 3H), 1.29 (s, 
9H), 1.34 (s, 9H), 2.29 (qd, J = 7.3, 14.6 Hz, 1H), 3.10 (qd, J = 7.1, 14.6 Hz, 1H), 
7.21-7.40 (m, 5H), 8.31 (br s, 1H). 
AP-MS (m/z) : 377 (M + +l). 
###J8 8 9 5) 

Jim 1 : 2-7^7 T± \>7*-J ^^(6.10 g, 35.5 mmol)£r 9 J9 uu*$l/ 
(60 mDfcfeffi U K ]) 5 ^(7.56 g, 74.9 mmQ\)*Mx.fL 0 £ OW0.^°C 

Wfr£PU * 9 ^Wfr—ZV? n y K(2.84 mL, 36.5 mmo\)&Mz., ■ 

mmwvtcu. mux^mmmwvtco Ki&mz-fc&zm mom, mm*M%.s 9 

*K 2- (^/l^/Wfc^/KT^ /) Tir h;/^/ >-(4.58 g, 57%)£r#fc 0 

7^/) T-feb^^/^(4.58 g, 20.2 mmol)*5.t^^-fe^^/W<v?K(1.84 g, 
20.2 mmol)^k> 2- (^f/W^^T^;) Tir b V=^ir § # 

y ^(3.08 g, 51%)£#fc 0 
Xm3 : #%f!l7 6(DIg3 £H3$tfcLT s _hfBT?#^ttfc 2 - U^/K*/!'*- 
;l^T $ /) 5 jJ/W^/ ^(l.Sl g, 4.36 mmolK tf/^n^/W 

^n!) K(2.10 g, 17.4 mmol)*3 J:^t 0 y v^d.38 g, 17.4 mmol);^ 9 5 

(1.81 g, 91%)<H#fc 0 

iH NMR (270 MHz, CDCls) S (ppm) : 1.30 (s, 9H), 1.36 (s, 9H), 2.97 (s, 3H), 
3.98 (dd, J = 5.3, 13.8 Hz, IH), 4.64 (dd, J = 8.5, 13.8 Hz, IH), 5.10 (br dd, J = 
5.3, 8.5 Hz, IH), 7.25-7.39 (m, 5H), 7.93 (br s, IH.) 
AP-MS (m/z) : 453 (M + -l). 
###18 9({fc^tl9 6) 
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X® 1 : ##03 1 (OXa 1 £ mm?. UT, ##03 8 8 (DJCM 1 -e#fe*bfc 2 - 
^✓*/V3fc~/U7* /) T±hy^/>(209 nig, .0.98 mmol)*5 £^4-^/1^ 
^-ir ^ 1nw& K(106 mg, 1.00 mmol)^£>. 2 - f-jy^;V^^;VT ^ J) 7 
th7x/y=4-^ ^vv^-fe 5 ^(122 mg)&#7t 0 

Ig2 : #^J7 6(DXm3 iTOat, ±|BTil btbfc 2 - (^/KX/l"*- 
/l^T 5y)7tf7x/ ^= 4 — ^ sf-AsJ-Ort. % # /W<y V(122 mg, 0.41 mmol). 
tT/<n^/i/^ p U K(128 mL, 1.04 mmol)*5 i 1^ t' ]) v>>-(80 /iL, 1.04 mmol)^ 

4t&$9 6(68mg,15%)£#fco 
iH NMR (300 MHz, DMSO-de) 5 (ppm) : 1.27 (s, 9H), 1.28 (s, 9H), 2.95 (s, 3H), 
3.53 (s, 3H), 3.94 (dd, J = 13.9, 6.4 Hz, 1H), 4.27 (dd, J = 13.9, 7.9 Hz, 1H), 7.11 
(t, J = 7.2 Hz, 1H), 7.21-7.38 (m, 5H). 
AP-MS (m/z) : 467 (MM). 
##039 0 tfb<8-*9 7) 

• xmi :##08a8©xmitpi«fcUT, 2-7$;T± by~/^mm.au 

mg, 4.16 mmolk 1> V 5- V(1.4B mL, 104 mmol)#U;tJ^^ l/7.}Vfc~)V 

? n . y K(0.434 mL, 4.58 mmol)^ b ^ 2 - (x^;U7;U^^/V7 $ J ) 7* h 7 ^ 
/ ^(367 mg, 39%)£#fc 0 

Ig2 : ##03 1 <^XS 1 £ ¥M.\Z- L-t:, -hfB^ktbfc 2 - (a^/V* /VtfwV 
7 5 / ) T.t h 7. * / X367 mg, 1.61 mmol)*3 X 5 # >W*S? K(147 mg, 

1.61 mmol)J&^ 2- 71z b7*/ l/=^±$% 

/W<yy@27 mg, 43%)£#fc 0 

XS'S : ##03 1 ©I§2 £ P#fc.LT, 2 (xf;i,^;^x;l/7 5 J ) 7* b 
^ y=^$-± * %;W^S V(99 mg, 0.330 mmol), tV*p>< n y F(162 
M L, 1.32 mmol)*5<tt^t°y $^(130 mL, 1.58 mmol)^£>> <ffr£#f9 7(39 mg, 
25%)&#7c: 0 

iH NMR (270 MHz, CDCls) 6 (ppm) : 1.26 (s, 9H), 1.28 (t, J «= 7.8 Hz, 3H), 1.29 
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(s, 9H), 3.09 (m, 2H), 3.97 (dd, J = 5.1, 13.5 Hz, 1H), 4.60 (dd, J = 8.1, 13.5 Hz, 
1H), 4.99 (br dd, J = 5.1, 8.1 Hz, 1H), 7.25-7.38 (br s, 5H), 7.93 (br s, 1H). 

###J9 1 (^tl9 8) 

Igl :#^Jl©IgU»Ut, 2-^ h^v-T-fehy^y>-(288 mg, 
1.92 mmol)*5 i^^-fe 5 Z>/W^J K(179 mg, 1.96 mmol)^k. 2-*h **sT 
tf7x;^ = ^tf-fc ^ % fi"* N / ^(367 mg, 62%)£#fc 0 

Ii2 :#^!jl^XS2i;lRl^L-C,±|Bl:1#^nfc2-^ h^Ti-h:^ 
y ^=^^-± 5 #/W^/^(128 mg, 0.573 mmol), K°/<u4 }V>7 o p K(211 nh, 
1.72mmol)*5J:^t o y ^^(152 u-L, 1.88 mmoD^b^ 9 8 (132 mg, 59%) 

iH NMR (270 MHz, CDC1 3 ) 5 (ppm) : 1.28 (s, 9H), 1.32 (s, 9H), 3.51 (s, 3H), 
4.36 (d, J = 9.6 Hz, IH), 4.48 (d, J = 9.6 Hz, 1H), 7.24-7.38 (m, 5H), 7.88 (s, 1H). 
AP-MS (m/z) : 392 (M + +l). 

###|9 2 0fb^9 9) 

XSl : ^^y^>7'5 K(0.476 g, 5.00 mmol)£DMF(10 mL)^^?U v 
60%7fcSHb^ b V P ^(0.275 g, 5.00 mmoD^Jn^, ^TT^O^fM^Ufco & 
f&mz * S >W3 mg, 5.00 mo\)ZM&, ^T^lf^m^ 

J -;V=2Q/l)X*mm-Z>^k\z.£K> , 3- (^/l^/l^-zKr^ J ) -?u\?* 
7x/ ^(240 mg, 21%)£#fc 0 

X@2 : ##^!ll(OXmi ±IBT^bttfc3- (^/l^/Wfr-A- 

7>;;) t 0 ^-^ 31 / ^(388 mg, 1.71 mmol)*3 £.X$^*± ^ #/W*v> K(156 
mg, 1.71 mmol)/^ 3- (;* ^/K*/W*~/WT 5 /) 7"p / >-=^ 

ir 5: jj;w<-S ^(219 mg, 45%)£#fc„ 
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7°^ 'tt? *S y=tt±A%A"*y ^(200 mg, 0.696 mmol), fcV^P-f 
/^d!) F(342 juL, 2.78 mmol):£J;tf t'D ^^(219 u L, 2.78 mmol)/^ h ^ \\& 
m 9 9 (218 mg, 86%)£#fc 0 

iH NMR (300 MHz, CDCI3) 5 (ppm) : 1.30 (s, 9H), 1.34 (s, 9H), 2.56-2.65 (m, 
1H), 2.94 (s, 3H), 3.21-3.44 (m, 2H), 3.58-3.70 (m, 1H), 4.45 (br s, 1H), 7.28-7.37 
(m, 5H), 7.97 (br s, 1H). 
AP-MS (m/z) : 467 (M--1). 
###J9 3 (ib&®10 0) 

^nm 7 6 (dim 3 1 mmz lt, 9 2 oxm 2 -c# <btwt 3 - ^ 

^;^-;l,7$;) /na7x/y = ftt^;V/^/y(173 mg, 0.604 
mmolK Mi^y y^VMSlS mL 3.02 mmol)*3 J"^ t° y ^>(292 « L, 3.62 

mmoi)^^»^fe;^^#fc 0 -(ommk&m%*?y-MiomL)\mm^, & 

V ^^(1.00 g, 7.24 mmol)£#P;U 1P#^$CL< 3t#bfc 0 M^&Mi&U 
«^r^^ Lfc^, ^ n a , tK*5 J: tWL.0 mol/LiM^n 

;* ^•/-^=20"/l)"C»»1-6 - J; .9 , 10 0 (111 mg, 41%)£#fco 

iH NMR (270 MHz, DMSO-d 5 ) 5 (ppm) : 0.99-1.07 (m, 12H), 2.55-2.66 (m, 
2H), 2.80-3.00 (m, IH), 2.89 (s, 3H), 3.05-3.17 (m, IH), 3.24-3.38 (m, 2H), 7.15 
(brt, 

J = 5.9 Hz, IH), 7.24-7.39 (m, 5H), 11.6 (br s, IH). 
###194 Uk&Voi O 1) 

xmi :##0!is 8<Dxmi tmm\^x, 2-7 $ ; r± h7-*/ 

(5.47 g, 31.9 mmolX h V ^^7 % ^(11.1 mL, 80.0 mmol):fc.};tf h.V 

L96mL,35.1mmol)^bx 2- (by7/^n7tW^) Ti? h 
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7zz.J V(4.38 g, 59%)£#fc- ' 

2 : 1 1 t LT, lEt# kftfc 2- (h]) 7/^n7t 

fvKT S / ) Ti? h 7 * / ^(3.00 g, 13.0 mmol)*5<J: 5 K(1.18 

g, 13.0 mmoD^b, 2- (by7/^o7tW^) T-feh^*/^-^* 

mmol, 6.16 mL)*5j:t^t o y ^^(60.0 mmol, 4.85 mL)^e>, ft^ftlO 1(1.72 g, 
28%)&#fc 0 

iH NMR (270 MHz, CDCla) 5(ppm) : 1.27 (s, 9H), 1.38 (s, 9H), 3.95 (dd, J = 

3.0, 13.5 Hz, 1H), 4.89 (dd, J - 3.7, 13.5 Hz, 1H), 7.15 (br d, J = 7.3 Hz, 2H), 

7.30-7.40 (m, 3H), 7.92 (br s, 1H), 8.27 (br 8, 1H). 

AP-MS (m/z) : 471 (M--1). 

#^J9 5 (flS^10 2) 

##^J7 6 ##fl8 80Ifi2t#?)Jlfc2 - 0*^W 

*,l'*~/t'T 5 /) Tir h7x7y=ftt $ #/W^/V(100 mg, 0.333 mmolX 

mt4yf^V MU0 vh, 1.33 mmoD&it^y ^(108 jaL, 1.33 mmol)^ 

ik&WH O 2(64.6 mg, 39%)£#7to 
iH NMR (270 MHz, CDCla) 5 (ppm) : 1.17 (d, J = 6.9 Hz, 3H), 1.19 (d, J « 6.9 
Hz, 3H), 1.25 (d, J = 6.9 Hz, 6H), 1.29 (d, J = 6.9 Hz, 6H), 3.05 (s, 3H), 
3.10-3.30 (m, 3H), 4.01 (dd, J = 4.8, 14.2 Hz, IH), 4.74 (dd, J = 7.8, 14.2 Hz, 
IH), 5.37 (br s, IH), 7.26-7.40 (m, 5H). 
##0iJ9 6 Ub^l0 3) 
###|9 5T*#kftfc{b-£t)i 0 2(40.0 mg, 0.0805 mg)£;* * J — MLO mL) 

\z.mm ufco r. (offimz.mwt* v v mx.oo g, 7.24 mmomn^ 1 r#w$ u < » 
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-7 ^ ^ a n j^A/V * y ~/k=20/l)^T**M U fc^fe 1 0 3 (24.2 mg, 
84%)%#7t 0 

iH NMR (270 MHz, CDC1 3 ) 6 (ppm) : 1.13 (d, J = 6.9 Hz, 3H), 1.18 (d, J = 6.9 
Hz, 3H), 1.21 (d, J = 6.9 Hz, 3H), 1.23 (d, J = 6.9 Hz, 3H), 2.50 (m,.lH), 2.90 (s, 
3H), 3.27 (m, 1H), 3.98 (dd, J = 5.0, 13.9 Hz, 1H), 4.60 (dd, J = 8.2, 13.9 Hz, 
1H), 5.35 (br dd, J = 5.0, 8.2 Hz, 1H), 7.26-7.40 (m, 5H), 8.02 (br s, 1H). 

###19 7 tfb£ftl0 4) 

^(910 mg, 4.26 mmol)*3 Xtf^tt K K(387 mg, 4.25 mmol)^ fe, 3 - 

(v^^/KT 5: / ) -fn ¥ir7 ^ / 5 #/W*yV(491mg, 46%)£#fc„ 

2 : 7 6 ©Ig 3 t UT, _h|B-e# £>*bfc 3 - (i^ 3vkT $ 7 ) 

i y is=^3r± 5 #/W<y*^(210 mg, 0.839 mmolK l?/<P>f /^ n y 
K(496 mL, 3.78 mmbl)*3 : J;tf fc*y ^^(326 *iL, 3.78 mmd)A^ v M 10 4 
(116 mg, 33%)£#fc 0 

iH NMR (270 MHz, CDCls) 6 (ppm) : 1.29 (s, 9H), 1.31 (s, 9H), 2.23-2.29 (m, 
IH), 2.26 (br s, 3H), 2.27 (br s, 3H), 2.46 (ddd, J = 8.8, 4.3, 11.3 Hz, 1H), 2.87 
(m, IH), 3.31 (m, IH), 7.20-7.36 (m, 5H), 7.90 (br s, IH). 

#5*0*9 8 (fb^fcl 0 5) 

(8.13 g, 42.3 mmol)*5 Wftt 5 K(3.86 g, 42.3 mmol)^, 3 -$A> 

h^iX7"Dfc°^-7^/^==^'fe5^/W^/>'(10.6g,94 0 /o)^#7c:o 

v \firy^/ >=^±^^;w<yf>a.76 g, 29.2 mmolk fcVSp^f/Wn y K 
(14.4 mL, 117 mmol)*5j:^tfy ;^V(11.3 mL, 140 mmoD^b, (b^tl 1 0 5 
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(9.70 g, 77%)Sr^fc 0 

iH NMR (270 MHz, CDCla) 6 (ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 2.37 (m, 1H), 
2.67 (m, 1H), 2.79 (m, 1H), 3.42 (m, 1H), 3.70 (s, 3H), 7.22-7.40 (m, 5H), 7.89 
(brs,lH). 

###J9 9 Ofb£#l 0 6) 

frmtl- h V VM2.1g, 67 mmol)^7K(23 mL)£^?U #CV^X ? / — /K30 
mL)^^PX.ig#Lfc 0 r<7^$^###l9 8T*nbtltc4k&mi 0 5(9.65 g, 22.3 
mmoD^P^, 5^fm^mWLtc 0 Rf&m^l mol/L ^(20 mL)*3 XXJ^MSO 

/V^-T/lsX'fo&VMfr&^lrZZbfckV) Jk&ysl 0 6(8.92 g, 96%)&#fc 0 
iH NMR (270 MHz, CDCk) . 6 (ppm) : 1.30 (s, 9H), 1.33 (s, 9H), 2.43 (m, 1H), 
2.44 (m, 1H), 2.66 (m, 1H), 2.88 (m, 1H), 3.44 (m, 1H), 7.23-7.40 (m, 5H), 7.92 
(br s, 1H). 

##031 0 0 (MlO 7) 

9 9 Tilkftfcft'S^ 10 6 (1.21 g, 2.88 mmol)£or ^#£P U 

u mm*nm>mvfc 0 ^tTHF^i, o°c-m#b*:m, 4moi/L 

^^T-^^/-/^^(5 mL, 20 mmoD^Hx., gjfi-C3H#IOT#Lfco 

\z.l mol/L ^(20 mL):£J;tf7fc(30 mD^rJPx.^ fPn*/VAttt!tilfc 0 ^Ht 

^^^^ h y tJ±*.m$x*m&u m^mmi- h v v&x&mvtio mm* 
01 u 

1 0 7 (8.92 g, 96%)£#fc 0 

iH NMR (270 MHz, DMSO-de) 6 (ppm) : 1.17 (s, 9H), 1.28 (s, 9H), 1.81-2.03 
(m, IH), 2.15-2.30 (m, IH), 2.49-2.75 (m, IH), 2.95-3.20 (m, IH), 6.80 (br s, IH), 
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7.20-7.41 (m, 5H), 10.93 (br s, 2H). 

##iio l {fc&mi 0.8) 

lOOt mWiZ. VXs 9 9 X*'&t>fotc4k&® 1 0 6 (0.104 g, 0.248 

mmolK t^f y^ciy K(B mLK t Kn^^T 5 >1Mi&(0.017 g, 0.245 
mmoD&itf h V ^f-)V7 % V(0.062 g, 0.614 mmol)^£>, 1 0 8 (65 mg, 

' 60 0 /o)£#fc 0 
APC1-MS (m/z) : 433 (M-l). 
###|1 0 2 OfrB-fcl 0 9) 

10 0 tP»:LT, 9 9 X^btltcit-SW) 1 0 6(1.20 g, 2.86 

mmoIX ir**)- V Ma V K(6 mD^JttM mol/L/* 3vt"T.$ ^-^ * / 
(10 mL, 40 mmol)/^ Kckm 1 0 9(1.08 g, 87%)&#fc„ 
AP-MS (m/z) : 431 (M-l) 

&mno 3 (ib-a-^ i 10) 

t°^-7 * 7 >-(4.00 g, 18.7 mmol)^ £X$^± X fc*(1.70 g, 18.7 mmol)^ 

^ 3 _ (^^ w i/^;^^) et7 1 ;^=f n ^ ^;w^/y 

(3.67 g, 79%)£r#fc 0 

1^2 :##«7 6©X»3fcW«fcUT,^etf#fe*tfc3- (^W^ 
# ;V/tf:=^) yo t"t7 ^ y ^=^^fe #/W^/>(2.00 g, 7.99 mmolX fcVSn 
^y^p i) K(3.94mL,32.0 mmol)4oJ;^t o y ^^(3.11 mL, 38.4 mmoD^b, 4b 

1 0(1.64 g,49%)&#fc. 
AP-MS (m/z) : 447 (M + +l). 
###110 4 (ft^l 1 1) 

lOOt fi^Htlfc U-C,##f!l 9 9 X*nbfrtz.tt&m 106 (51.8 mg, 0.124 
mmol), d-^f" !)/^p5 K(0.5 mLK / *-/i^T 5 V(7.58 mg, 0.248 mmol) 
&<fctf h !) $ V(18.8 mg, 0.186 mmol)^b> 111 (480 mg, 84%) 
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m NMR (270 MHz, CDC1 3 ) 8 (ppm) : 1.29 (s, 9H), 1.33 (s, 9H), 2.16-2.25 (m, 
1H), 2.65-2.79 (m, 2H), 3.33-3.44 (m, 3H), 3.72 (m, 2H), 6.18 (br s, 1H), 
7.22-7.35 (m, 6H), 8.01 (br s, 1H). 

###]i 0 5 <Ak&mi 1 2) 

1 0 0 't bXx ###J 9 9 X'ftbtiitfc&to 1 0 6 (51.8 mg, 0.124 

mmol), - U/^p!) K(0.5 mL) x ^ ^(18.14 mg, 0.248 mmol) 

*5«tt^ h y x-*5-)V7 % ^(18.8 mg, 0.186 mmol)^b, {b£^ 1 1 2(400 mg, 68%) 

iH NMR (300 MHz, CDCI3) 6 (ppm) : 0.92 (t, J = 7.1 Hz, 3H),. 1.25-1.60 (m, 
4H), 1.29 (s, 9H), 1.33 (s, 9H), 2.16 (m, 1H), 2.69 (m, 2H), 3.25 (m, 2H), 3.67 (m, 
1H), 5.62 (br s, 1H), 7.23-7.34 (m, 5H), 7.94 (br s, 1H). 

0 6 itt&mi 1 3) 

##81 1 oobmfflzvx.&^M* 9-c#bftfcfls£Hri 0 6 (51.8 mg, 0.124 
mmol), ^t!)/^D!) K(0.5 mLK 9 S* n^S'A'T 5 V(24.6 mg, 0.248 
mmol)*5 £tf b !) zzfA'T K M18.8 mg, 0.186 mmol)d»E>, fb-gHfc 1 1 3 (50 mg, 
81%)&#fc, 

iH NMR (270 MHz, CDCls) 8 (ppm) : 1.05-1.50 (m, 6H), 1.28 (s, 9H), 1.33 (s, 
9H), 1.65-1.80 (m, 2H), 1.85-1.95 (m, 2H), 2.14 (m, IH), 2.65 (m, 2H), 3.37 (m, 
IH), 3.38 (m, IH), 5.50 (br s, IH), 7.10-7.38 (m, 5H), 7.93 (br s, IH). 

##$u 0 7 tfb-a^i 1 4) 

Xgl : ##^Jl^xmi ^H^^UT; 4-#/V^ h^fn7x;y 
(0.588 g, 2.85 mmol)*5«t^^fe 5 *A"<*J K(0.260 g, 2.85 mmoD^b, 4 
/Vt}^ b * 7x7 y=^-fe 5 */W<y V(0.700 g, 88%)&#fc„ 
X&2 :##-tf!|7 60X@3 tP^UT,±EX*#e>ttfc4-^7/Wl?^ 
^073:/ y=f-;ti? *;&/W<yV % fcV-Sp^/l^ p !) K(0.549 mL, 4.45 mmol) 
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*5 V vMO.431 mL, 5.34 mmol);^ ik&%) 1 1 4(318 mg, 64%)£#fc„ 
iH NMK (300 MHz, CDC1 3 ) 8 (ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 1.51-1.60 (m, 
1H), 2.10-2.30 (m, 2H), 2.44 (m, 2H), 3.03-3.17 (m, 1H), 3.68 (s, 3H), 7.20-7.36 
(m, 5H), 7.95 (br s, 1H). 
&%miO 8 (ik&mi 15) 

0mi9 9 t km\z LT, 10 7 X^bfhtz.^^ l I 4(254 mg, 0.567 

mmol), Tmiti- h V *A(70.0 mg, 1.75 mmolk M2 mL)*5 £ t>^ * J -/H4 
mL)#»G>* te#$5l 1 5(234 mg, 95%)<Mifco 

iH NMR (270 MHz, CDC1 3 ) 5 (ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 1.65-1.75 (m, 
1H), 2.10-2.35 (m, 2H), 2.50 (m, 2H), 3,10^3.20 (m, IH), 7.23-7.35 (m, 6H), 7.92 
(brs.lH). 

###|1 0 9 (it&mi 16) 

mm\ ioot mmz ur, mm\ ios xnhtifdt^m 115 (50.0 mg , 

0.115mmolX -^f-y/^n y K(0.5mL)fej;tM0%^^T5^-^^/-/V 
M5 mL)^?)v 1 1 6(0.028 g, 55%)£r#fc 0 

iH NMR (270 MHz, CDC1 3 ) 8 (ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 1.50-1.65 (m, 
IH), 2.21-2.35 (m, 4H), 2.80 (d, J = 4.8 Hz, 3H), 3.13 (m, IH), 5.71 (br s, 1H), 
7.20-7.35 (m, 5H), 7.97 (br s, IH). 
###]1 10 (fc&mi 1 7) 

&m\ 10 0 fc-p«Kl-UT, ##^J 10 8 ^fejh/fc^* 1 1 5 (51.5 mg, 
0.119 mmol), mP^oy K(0.5 mL):fc£tf 4mol/L Ty*~T-** J~ 
;l#t(5mL)^f)> ft^l 1 7 (0.024 g, 47%)£#fc 0 
AP-MS (m/z) : 431 (M--1). 
##Mlll(^llll8) 

##^J 7 6 (Dig 3 £ I^IIM 8 8 <DXg 2X^hfltc 2 - (^ ^ 

*>V*~;VT %/) T^y7x-J y=^3r± $ tf/W^/^d.OO g, 3.49 mmol), 
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Tmmm /iL,6.98mmol)^j;^t o y i^V(565 ML,6.98nimol)^?>; fls£*l 
1 8(302 mg, 26%) £r#fc 0 

iH NMR (270 MHz, CDCls) S(ppm) : 2.29 (s, 3H), 2.99 (s, 3H), 4.04 (d, J = 
14.0 Hz, 1H), 4.55 (d, J = 14.0 Hz, IH), 7.30-7.41 (m, 5H). 
AP-MS (m/z) : 329 (M + +l). 
'##091 1 2 (jt&m 1 19) 

111 ^fcftfcflS'&ft 118 (10.6 mg, 0.0323 mmol)&THF(80 mL) 
\mf$U ^ f'JVf % J tT y v>>-(7.9 mg, 0.0646 mmol)*5 J:t^t;° y S?^(7.8 
L, 0.0969 mmoD^n^., 0"Cfc?friPUfc. :©WutVm^;^a!) F(20 ^ 
L, 0.162 mmoD&^JPX-x 0^Ti>^9m#U H^^^4^^#bfc 0 &J«lC 

tms xxn moi/L aafe&anjfc. ^fK'iwu:. tfiM******-* y * 

^A/^^>-/U=12/l)-CJ^iii"5-^^±t), Mi l 9(5.3 mg, 40%)£r 

iH-NMR (270 MHz, CDCls) 5(ppm) : 1.27 (s, 9H), 2.32 (s, 3H), 2.95 (s, 3H), 
3.98 (dd, J = 5.2, 14.0 Hz, IH), 4.60 (dd, J = 8.1, 13.9 Hz, IH), 5.40 (m, IH), 
7.29-7.40 (m,5H), 8.11 (brs,lH). 

###J1 1 3,({M1 2 0) 

* #/W^/;/(300 mg, 1.05 mmol)£THF(18 mL)td^?U DMAP 
(641 mg, 5.25 mmol)*5 itffcV-W/W n y K(0.13 mL, 1.1 mmoD&JtlJts 
■ea^bfc. 1 2 «fW!IH:, Zfrefi*****'* P !> K(0.065 mL, 

0.53mmol)^P^, **>*T 3.6 #im«*Ufc. gjfcttfc***!^, 
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;V=20/l)X*ffiM1-Z> ^b\^£y) s \\&m 1 2 0 (88 mg, 22%)&#fc 0 

iH NMR (270 MHz, CDCls) 5 (ppm) : 1.34 (s, 9H), 2.96 (s, 3H), 4.06 (dd, J = 

6.2, 13.7 Hz, 1H), 4.19 (br s, 2H), 4.58 (dd, J = 7.0, 13.7 Hz, 1H), 5.20 (t, J = 6.4 

Hz, IH), 7.27-7.55 (m, 5H). 

AP-MS (m/z) : 371 (M + +l). 

###!ll 1 4 {ik&mi 2 1) 

6 o^^^rf-^(469 mg, 2.41 mmoD&v^ n n ^ ^ i/(15 mL){C^|L> 
t^iMJ/^Dij K(0.28 mL, 3.2 mmol)^n^.s MUX 2 H#P^#L7t 0 fcf&$. 

^kHfcfl^tJ 1 2 0(297 mg, 0.802 mmol)*5 XXIM'V ^(0.20 mL,.2.4 mmol) 

x^mvtco mmmzmumt-r v v vj»*mwxm&\^ m^m-r h v vj*x 

t?;~;\s=3O/l)Xmm-tZ>Z.k^£ l 0sik&y!)l 21(315 mg, J{5^72%)£# 

iH NMR (270 MHz, CDCI3) 8 (ppm) : 1.32 (s, 9H), 1.50 (m, 2H), 1.67 (m, 2H), 
1.86 (q, J = 6.7 Hz, 2H), 2.34 (t, J = 7,3 Hz, 2H), 2.98 (s, 3H), 3.40 (t, J = 6.6 Hz, 
2H), 3.99 (dd, J = 5.2, 13.6 Hz, IH), 4.63 (dd, J = 8.2, 13.6 Hz, IH), 5.24 (dd, J = 
5.5, 7.9 Hz, 1H), 7.26-7.38 (m, 5H), 8.40 (br s, 1H). 
AP-MS (m/z) : 547 (M + +l). 
###]1 1 5 ({b-a^Jl 22) 

1 IX^btltcik&yol 2 1 (315 mg, 0.575 mmol)£, N, N-v^^" 
;l/*;WA7 5 F(9.5 mD^ill, TV{Cf b V V -M187 mg, 2.88 mmol)%MZ-, 
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ZZtK£V). itSW 122 (211 mg, 72%)%*§fc 0 

iH NMR (270 MHz, CDCb) 6 (ppm) : 1.32 (s, 9H), 1.42 (m, 2H), 1.55-1.74 (m, 
4H), 2.35 (t, J = 7.3 Hz, 2H), 2.97 (s, 3H), 3.28 (t, J - 6.7 Hz, 2H), 4.13 (dd, J = 
7.2, 14.3 Hz, 1H), 4.63 (dd, J = 8.3, 13.5 Hz, 1H), 5.21 (dd, J = 5.2, 8.0 Hz, IH), 
7.26-7.38 (m, 5H), 8.37 (s, IH). 
AP-MS (m/z) : 510 (M + +l). 

ii6 ut&to 1 2 3 ) 

#%#jl 1 ■5T?#fcft7^ffr&'tol 2 2(23.6 mg, 0.0463 mmol) IrTHF (1.0 
mUlLBM U b V 7^~;V-fc* y j ^(36.4 mg, 0.139 mmo\)%Mx.s MM.X 25 

0.8/0.2)-t?i|tMt-5 9> fc^to 12 3 (7.1 mg, Jfc^ 32%)£#fco 

iH-NMR (270 MHz, CDCls) 5 (ppm) : 1.31 (s, 9H), 1.47 (m, 2H), 1.57 (m, 2H), 
1.70 (m, 2H), 2.39 (m, 2H), 2.82 (m, 2H), 2.97 (s, 3H), 3.95 (d, J - 13.7 Hz, IH), 
4.14 (br s, 3H), 4.65 (d, J = 13.5 Hz, IH), 7.24-7.35 (m, 5H). 
AP-MS(m/z):484(M + +l). 

#%#ii 1 7 (ft^i2 4) 

###| 116 X^hfafeik&yo 1 2 3 (5.0 mg, 0.010 mmol)£ri^ uxi*9l/ 
(0.4 mL)fc mMU t" y ^(0.0025 mL, 0.031 mmoD&.fc X$M.fcT±^M0.0015 
mL, 0.021 mmoD^fl^, gat? 0.8 St^^bfc,, ^^^tK^Px.^ 

x&&vtc 0 mmzum^v, Bm^wm^^v^yy^-^^^^ 

A/*?/ -/ls=20/l)XmmiTZ> t «fc 9 , 12 4 (3.9 mg, i|» 72%) 

iH NMR (270 MHz, CDCls) 5 (ppm) : 1.32 (s, 9H), 1.37 (m, 2H), 1.53 (m, 2H), 
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1.69 (m, 2H), 1.98 (s, 3H), 2.39 (t, J = 7.4 Hz, 2H), 2.97 (s, 3H), 3.24 (m, 2H), 
3.98 (dd, J = 5.2, 13.6 Hz, 1H), 4.64 (dd, J = 8.2, 13.5 Hz, 1H), 5.22 (dd, J = 5.4, 
8.2 Hz, 1H), 5.68 (m, 1H), 7.24-7.38 (m, 5H), 9.08 (s, 1H). 
FAB-MS (m/z) : 526 (M + +l). 

1 8 uk&mi 25) 

in :mmn<Djiuitmm\^vx. 3' -t Kp^x-th?^^^ 

mg, 2.05 mmol)*D «fctf4 -m^/^^-fe 5 %/W*i? K(242 mg, 2.03 mmol)^^, 
3 > _ t Kn^ri/Tt h7i/V=4 -^^-/i^^-fe $ #/W^/;/(342 mg, 70%) 



f <-o 



^= 4-^/^^i?$^/W^^^(200 mg, 0.843 mmol), #tK^(260 
mg, 2.53 mmol)*5 &T$\? P S^(108 // L, 1.34 mmol)/^£>, tt&Ol 1 2 5 (90 mg, 
60%)&#fc o 

iH NMR (270 MHz, CDCI3) d(ppm) : 1.34 (t, J = 8.4 Hz, 3H), 2.26 (s, 3H), 2.28 
(s, 3H), 2.29 (s;. 3H),2.35 (s, 3H), 3.40 (br s, 2H), 6.71 (br s, 1H), 7.05 (d, J = 8.5 
Hz, 1H), 7.40 (d, J = 8.5 Hz, 1H), 8.02 (br s, IH). 
1 9(fb£fcl.2 6) 

&%ffl6 5 tmWifoVX, #%#ll 1 8"Zftbifc1t{k&%H 2 5 (187 mg, 0.51,5 
mg), ^^ywklOmL^i^W!) ^ A(1.00 g, 7.24 mmol)^ b , tt&fl 
1 2 6 (81mg,49%)£#fc 0 

iH NMR (270 MHz, CDCI3) d(ppm) : 1.36 (t, J = 8.4 Hz, 3H), 2.15 (s, 3H), 2.27 
(s, 3H),2 ? 31 (s, 3H), 3.38 (br s, 2H), 6.65 (br s, IH), 7.02 (d, J = 8.3 Hz, IH), 
7.43 (d, J = 8.3 Hz, 1H), 8.13 (br s, 1H). 
##081 2 0 Wb*a#l 2 7) 

###ij6 G-Q&hfrktt&QiG 9(50.5 mg, 0.172 mmoDSri^ p p ^ ^ ^(0.5 
mL)\tmm\sfro ^ommc h V *^V7 $ ^(17.4 mg, 0.172 mmolX 
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V*/T*- M13.6 jiL, 0.172 mmoD^Dx.. ^T12^^#bfc 0 Rj&ttlOL - 
mol/L *fiSM3,fctf*«:Jll*.* ^BB^ytillllfc. £*S&fi^i&flrt- b 

^r^ifJI^ » -7f^77^f n P jjx^A/V 9 J — /U/*=90/10/l)t?flf 
fH"5 - t £ 0 x 1 2 7 (53.3 mg, 85%)&#fc 0 

iH NMR (270 MHz, CDC1 3 ) 5 (ppm) : 1.21 (t, J = 7.0 Hz, 3H), 2.09 (s, 3H), 2.22 
(s, 3H), 2.35 (s, 3H), 3.31 (m, 2H), 5.03 (br s, 1H), 7.06 (br d, J = 8.4 Hz, 1H), 
7.24-7.35 (m, 3H), 8.41 (br s, 1H). 
###jl 2 1 {ft&mi 2 8) 

##0J 7 6 (Dig 3 IrUHK: 1>T\ ##0H 5 9 ©It 1 Tit kfrfc 3 » - fc Kn 
^iXT-fe b 7rc / y=?-*± $ 13)V/^/ V(398 mg, 1.90 mmolk Htffctf V ^ P 
;K1.56 mL , 7.60 mmol)*5 £X$K a V ^^(721 mg, 9.12 mmol)^£>, {frS^ 1 2 8 
(500 mg, 63%)£#fc 0 

iH NMR (270 MHz, CDCk) 8 (ppm) : 1.09 (d, J = 6.8 Hz, 3H), 1.10 (d, J = 6,8 
Hz, 3H), 1.21 (d, J = 6.8 Hz, 3H), 1.22 (d, J = 6.8 Hz, 3H), 1.29 (d, J = 7.3 Hz, 
6H), 2.34 (s, 3H), 2.51 (m, 1H), 2.78 (m, IH), 3.18 (m, IH), 7.00 (br d, J = 7.3 
Hz, IH), 7.13 (br s, IH), 7.25-7.33 (m, 2H), 7.93 (br s, IH). 

mnmi 22 w&mi 29) 
mm\ e 5 1 mmz. lt, 0mm 121 -e# b titcit^ 1 2 8 (420 mg, 1.00 

mmoD&itm^ y *A(1.00 g, 7.24 mmoD^f), flS^fc 1 2 9(298 mg, 85%) 

m NMR (270 MHz, CDCk) 8 (ppm) : 1.11 (d, J = 7.0 Hz, 3H), 1.12 (d, J = 7.0 
Hz, 3H), 1.22 (d, J = 7.0 Hz, 3H), 1.23 (d, J = 7.0 Hz, 3H), 2.23 (s, 3H), 2.51 (m, 
IH), 3.20 (m, IH), 5.60 (br s, IH), 6.63 (br d, J = 7.3 Hz, IH), 6.85 (br s, IH), 
6.94 (br d, J = 7.9 Hz, IH), 7.15 (br t, J = 7.9 Hz, IH), 8.00 (br s, IH). 

###ii 2 3 ut&mi 30) ■ . 
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###l 7,6 <0X& 3 VX S 5 3,Olg 1 X&htltc 2 ' U P. 

T*fe h7s/ ^=^"fe:5^/W^y^(253 mg, 1.11 mmolX fc^n-YA^ o.UK 
(546 4L, 4.44 mmoy^ itf tf 5 ^>(389 /zL, 4.80 mmbl)d>& v fc£ft.l 3 0 
(389 mg, 88%)£r#fc 0 

iH NMR (270 MHz, CDCb) 6 (ppm) : 1.29 (s, 9H), 1.30 (s, 9H), 2.35 (s, 3H), 
7.20-7.27 (m, 2H), 7.35-7.43 (m, 2H), 7.95 (br s, 1H). 

m^mi 2 4 oft-s^i 3D 



T* ^=<f-$-±$%/W^/>(400 mg, 1.89 mmol), *fitffc< V ^ 9 

(594 nL, 5.67 mmol,)*5 £W V ^(588 mg, 6.80 mmol)^b, 1 
(389 mg, 86%)<Sr#fco 

iH NMR (270 MHz, CDCls) 5 (ppm) : 1.10 (d, J = 6.6 Hz, 3H), 1.12 (d, J ~ 6.6 
Hz, 3H), 1.23 (d, J = 6.9 Hz, 3H), 1.25 (d, J = 6.9 Hz, 3H), 2.39 (s, 3H), 2.52 (m, 
IH), 3.18 (m, IH), 7.22-7.28 (m, 2H), 7.37-7.45 (m, 2H), 7.96 (br s, IH). 

###112 5 2) 

XS1 1- (5-^n^-2-^^;V) ^9 

J ^(630 mg, 3.07 mmol)*3<fa?^^-fe #/W*S? F(281 mg, 3.07 mmol)/^ 
x _ ( 5 -y^^- 2 -*f-=z=.;V) J l/=<?-*± #/W*yV(7.33 mg, 86%) 

1=^2 :###J10Xm2^H^UTx i ±fa-e#b^fcl- (5-^n^-2- 
f-r^/V) ^ y ^=^-fe 5: #/WV/ V(2.11 mg, 0.758 mmdl)*5 £TM&£&$&. 
(lO-mL)^fex te^l 3 2(158mg,58%)£#fc 0 

iH NMR (270 MHz, CDCb) 5 (ppm) : 2.15 (s, 3H), 2.19 (s, 3H), 2.36 (s, 3H), 
6.84 (br s, 1H), 6.86 (br s, 1H), 8.29 (br s, 1H). 
###112 6 (lb#^13 3) 

JMl :&%Ml(OJMl tmWifcVX^ 1- (3-^D^E— 2-^^) 
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7^(108 mg, 0.388 mmol)*3 itf^^fe$ */W<i? K(36.5 mg, 0.399 mmol)a> 
^ % 1- (3-^0^-2-^^) ^*y v=^-fe^^/^y^tr#fCo - 
I5&2 : 1 ©Ig2 £ Hd&fc It, ±mx^htltc 1 - (3 2 - 

1 3 3 (139 mg, 99%)£#fc 0 

iH NMR (270 MHz, CDC1 3 ) d(ppm) : 2.04 (s, 3H), 2.14 (s, 3H), 2.27 (s, 3H), 6.96 
(br s, 1H), 7.07 (br s, 1H), 9.08 (br s, 1H). 

m^mi 2 7 ift&mi 3 4) 

y ^(137 mg, 0.853 mmol)*5 £Tf?-*± 5 tf/W^S? K(78 mg, 0.853 mmol)**^ 

X^2 :##fyi^xa2i^^U-C, ±|BT*#^fel- (3-M?n-2- 
^n/v-) ^ y v=^Mr ^ ^/W^^y*5«fc^7K^(10 mL)30^x fls£4&! 
1 3 4(158 mg, 58%)£r#fc 0 

iH NMR (270 MHz, CDC1 3 ) 6 (ppm) : 2.14 (s, 3H), 2.21 (s, 3H), 2.43 (s, 3H), 
6.89 (d, J = 5.3 Hz, IH), 7.18 (d, J = 5.3 Hz, IH), 8.28 (br s, IH). 
#%#|1 2 8 (\k-&m 1 3 5) 

lil 1- (3-^oo-2-fx^) 

7 ^(92.9 mg, 0.578 mmol)*5 «tT>^« $ K(52.9 mg, 0.578 mmol)^ 

^ 1- (3-^ B p-2-fix^) x^;y=ftt$*/W^/y(96.1 mg, 

JM2 : &%M76 (DllUSt P^RlLT^ ±fBT'#^^fcl- 
2-^^/1^) ^ y ^=^^-fe:^ ^7^^^(86.9 mg, 0.372 mmolK - VAVrf 
/^pi) K(138 juL,1.12mmol)*5J:t/t o y ^^(108 /xL, 1.34 mmol)/^ ^ 
#1 1 3 4 (90 mg, 60%)£#feio 

iH NMR (270 MHz, CDCI3) 5 (ppm) : 1.33 (s, 9H), 1.35 (s, 9H), 2.43 (s, 3H), 
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6.90 (d, J = 6.3 Hz, 1H), 7.20(d, J = 6.3 Hz, 1H), 7.97 (br s, 1H). 

m^mi 2 9 tfb£46l-3 6) 

###J 1 1 X*'&bft>tc4k.&m 1 4(41 mg, 0.17 mmol)&T-fe h- MJ M0.5 
mDKi&SIU te rt --7fAs*J# h (0.114 mg, 0.522 mmol)*5J: 

DMAP(43 mg, 0.35 mmol)^P^ v ^iST 1 B#^t#bfc: 0 ^^Tk^^nx,, 

vufr/vj^/tty-^zo/in-mmirzztKx*), it&mi 3,6(24 mg, 

41%)£#fc 0 

iH NMR (270 MHz, CDCI3) 6(ppm) : 1.47 (s, 9H), 2.21 (s, 3H), 2.40 (s, 3H), 
7.14-7.48 (m, 6H). 
AP-MS (m/z): 334 (M--1). 

1 3 0 (it&mi 3 7) 
###| 1 1 xmbtltcfc&m 1 4(74 mg, 0.31 mmol)£PMF(2 mDI^Hl, 
60%7k^^ h y ?A(50 mg, 1.3 mmol)*5 it/v?^ f /l/*/W^^/l/^ n U K 
(0.116 mL, 1.26 mmoD^PX., m.M.X~ l^m#Ufc 0 ^JS^Tk^P^ B^fe 

tm^/.**/-/v=4o/i, ^xma^^/n-^ ^f-y=3/i)-c»»i- 

5 r. t £ 0 , 1 3 7 (44 mg, 46%)£#fc 0 

iH NMR (270 MHz, CDCls) 6 (ppm) : 2.23 (s, 3H), 2.37 (s, 3H), 3.00 (s, 6H), 
7.20-7.45 (m, 5H). 
AP-MS (m/z): 307 (M++1). 

###11 3 1 at^i 3 8) 

TMl : ^^(II)(130 mg, 0.583 mmo\)%7± h~h\) /H5.4 mL)fc3&#U 7k 
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ftTMffiBIt e r t -^M0.093 mL, 0.78 mmoD^Px, lO^BHWbfc^ 
1 1 -e#^tbfc^^ 1 4(180 mg, 0.486 mmol)^I3^s fc# 

= 1/18)^^5- fcfc«fc 9 x 3 -T-fe^/W- 5 -^n-e- 2 -^>l>.- 2 - 
7 1 , 3,4 -^7 P >-(145 mg, 84%)<M#fc 0 

Ig 2 : ±IBT*# fcflfc 3 - Tir ?vV- 5 - :/ o ^ - 2 - ;* 2- - 7 ^ =■ 

1 , 3,4 \) ^(50 mg, 0.17 mmol)£v^ n o /^y(0.5 mL)(^ 

flPU tT^ 9 5^(0.033 mL, 0.33 mmol)^P^L> ^ffi.^ 20 #WJSl# Lfc JEfcS 
^^lf-< U v^(0.165 mL, 1.67 mmoD&AP^ Pi&firC5.5 R#fS$#bfco 

h^77^-(^on^;UA)T»m^i-S^t^J:»)^ 3 8 (12 mg, 24%) £r 

iH NMR (270 MHz, CDCb) 5 (ppm) : 1.60 (m, 6H), 2.25 (s, 3H), 2.40 (s^ 3H), 
3.24 (m,4H), 7.20-7.39 (m, 3H), 7.45 (m,2H). 
AP-MS (m/z) : 304 (M + +l). 
##091 3 2 Gb-a-tf 1 3 9) 

##$]1 3 l©Xg2fclWteLt\##m 3 l<Z>xmit?#?>tbfc3 -T-fe: 
^-;lx-5-^o^— 2-^^/V-2-7cn^-/l— 1, 3, 4-^7-^7 y >-(61 mg, 
0.20 mmol):fc<£tM -t^/W^V v^O.483 mL, 4.08 mmol)^, 1 3 

9(38mg,59%)£#fc 0 

iH NMR (270 MHz, CDCI3) 8 (ppm) : 0.96 (d, J = 6.4 Hz, 3H), 1.25 (m, 2H), 
1.44-1.71 (m, 3H), 2.25 (s, 3H), 2.40 (s, 3H), 2.88 (m, 2H), 3.61 (m, 2H), 
7.20-7.49 (m, 3H), 7.46 (m, 2H). 
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AP-MS (m/z) : 318 (M + +l). 
##Ml 3 3 (^14 0) 

##Ml 1 lX^^fhtcit^l 1 8(50 mg, 0.15 mmol)^v?^DP^^y(2 
mL)fc:88S?U t°D v^(0:031mL, 0.38 mmol)*5 iTJ^^fV 4 W P y K(0.053 . 
mL, 0.38 mmol)^P^.^?tT?2.5B#fem#b7^o JE^^^fy v^(0.012 mL, 
0.15 mmol)*5 ib^r^y /W ■» y K(0.021 mL, 0.15 mmoD^P^, lifi^T* 

r t \Z. <£ s fb-a^ 1 4 0 (52 mg, 80%)£r#fc o 

iH NMR (270 MHz, CDCk) 5(ppm) : 0.90 (t, J = 6.6 Hz, 3H), 1.22-1.41 (m, 
4H), 1.64 (m, 2H), 2.31 (s, 3H), 2.32 (t, J = 7.5 Hz, 2H), 2.96 (s, 3H), 3.98 (dd, J 
= 5.4, 13.9 Hz, IH), 4.60 (dd, J = 8.1, 13.9 Hz, 1H), 5.38 (dd* J = 5.4, 8.1 Hz, 
1H), 7.20-7.44 (m, 5H), 8.02 (s, 1H). 
AP-MS (m/z) : 427 (M++1). 
###113 4 (M14 1) 

###Jl 3 3 iriH^fcbT, ###11 1 IT'&btlfcfc&mi.l 8(100 mg, 
0.305 mmolX tr V v^(0.062 mL, 0.78 mmol)3o £Tfi? ta h / 4 M v V K(0.075 
mL, 0.78 mmol)a> h » ft&Qo 14 1 (22 mg, 18%)2r#fc 0 

iH NMR (270 MHz, CDG1 3 ) S(ppm) : 1.91 (dd, J = 1.7, 7.0 Hz, 3H), 2.32 (s, 
3H), 2.97 (s, 3H), 3.99 (dd, J = 5.6, 13.9 Hz, IH), 4.61 (dd, J = 7.6, 13.9 Hz, IH), 
5.51 (dd, J = 5.6, 7.6 Hz, IH), 5.86 (dd, J = 1.7, 15.2 Hz, IH), 7.03 (dd, J = 7.0, 
15.2 Hz, IH), 7.22-7.41 (m, 5H), 8.49 (s, IH). 
AP-MS (m/z) : 397 (M + +l). 
###113 5 «b^fel4 2) 
###11 3 3 tmmfcVX, ###Jl 1 lX*'&bthtzfc&®l 1 8(50 mg, 0.15 
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mmolK fc°y ^^(0.062 mL, 0.76 mmol)*5£l)^ v7x*'<**A'tf-A'* * V 
K(0.070 mL, 0.76 mimol)^ h „ 1 4 2 (42 mg, 70%)£#fc o 

1H NMR (270 MHz, CD 3 OD) 5 (ppm) : 0.87-0.98 (m, 4H), 1.77 (m, 1H), 2.28 (s, 
3H), 3.01 (s, 3H), 3.97 (d, J = 14.0 Hz, 1H), 4.55 (d, J = 14.0 Hz, 1H), 7.22-7.42 
(m,5H). 

AP-MS (m/z) : 397 (M + +l). 
#%$]1 3 6 'tffr&fcl 4 3) 

3 3 tmm-vx, &%mn 1 8 (so mg , 0.24 

mmolK t°y ^(0.069 mL, 0.85 mmol)*3 £X*2 -T± h^W V^W* * 
U K (0.12 mL, 0.85 mmol)j&>k, fl2-&* 1 4 3 (24 mg, 22%)&#fc 0 
iH NMR (270 MHz, CDC1 3 ) 6 (ppm) : 1.65 (s, 3H), 1.67 (s, 3H), 2.15 (s, 3H), 
2.32 (s, 3H), 2.97 (s, 3H), 3.99 (dd, J = 5.5, 14.0 Hz, 1H), 4.61 (dd, J = 8.1, 14.0 
Hz, 1H), 5.39 (dd, J = 5.5, 8.1 Hz, 1H), 7.29-7.46 (m, 5H), 8.53 (s, 1H). 
AP-MS (m/z) : 457 (M++1). 
##$U 3 7 (fc£^l 4 4) 

##09 1 3 6 X^bfofcik-&®Sl 4 3(21 mg, 0.045 mmol)^^ * J —^(1.6 
mL)*5J:^7K(0.8 mL)0?£^$M^f U jmWrVMH mg, 0.45 mrnoDSr 

Mx.s mux 3.5 mmmwvtc 0 Bu&mtzfc&M*., ^wttmufc. 

l)-eilt5 r. t K £ r> . it&fy 1 4 4 (ll mg, 56%) £r#7c 0 

iH NMR (270 MHz, CDCI3) 5 (ppm) : 1.44 (s, 3H), 1.48 (s, 3H), 2.32 (s, 3H), 

2.85 (br s, 1H), 2.97 (s, 3H), 3.98 (dd, J = 5.6, 13.9 Hz, 1H), 4.63 (dd, J = 7.8, 

13.9 Hz, 1H), 5.53 (dd, J = 5.6, 7.8 Hz, 1H), 7.25-7.42 (m, 5H), 9.36 (s, 1H). 

AP-MS (m/z) : 415 (M + +l). 

$%mi 3 8 tffc-g*T4 5) 
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3 3 tmm^vx. i 1 xmhfitcit^m 1 1 ? (so mg, 0.15 

mrnol), try ^(0.031 mL, 0.38 mmpl)^«tW h^^f^o!) K(0.035 
mL, 0.38 mmol)^ S>s 1 4 5 (53 mg, 86%)£#fc 0 

iH NMR (270 MHz, CDGls) 6 (ppm) : 2.32 (s, 3H), 2.96 (s, 3H), 3.49 (s, 3H), 
4.00 (s, 2H), 4.00 (dd, J = 5.8, 13.9 Hz, 1H), 4.61 (dd, J = 7.8, 13.9 Hz, 1H), 5.46 
(dd, 

J = 5.8, 7.8 Hz, 1H), 7.25-7.44 (m, 5H), 8.94 (s, 1H). 
AP-MS (m/z) : 401 (M + +l). 

###11 3 9 tfb-8-^1 4 6) 

i33t mmx. tr, &*sm m x^htvtc^m us aoo mg, 

0.305 mmolK fc° V i»-(0.062 mL, 0,76 rnrnol)*? <fctf^ n p Tir^/l^ o 9 K 

(0.061 mL, 0.76 mmol)/!>> % fc-grfe 1 4 6 (105 mg, 85%)&#fco 

iH NMR (270 MHz, CDCI3) 5 (ppm) : 2.34 (s, 3H), 2.97 (s, 3H), 4.02 (dd, J = 

5.6, 14.0 Hz, IH), 4.11 (d, J = 15.9 Hz, IH), 4.18 (d, J = 15.9 Hz, IH), 4.62 (dd, 

J = 7.8, 14.0 Hz, IH), 5.28 (dd, J = 5.6, 7.8 Hz, IH), 7.22-7.43 (m, 5H), 8.87 (s, 

IH). 

AP-MS (m/z) : 405 (M + +l). 

1 40 14 7) 

###| 1 3 9-"T*fthtl1t{t&V0 1 4 6(50 mg, 0.12 mmol)&^ £ J —Ml mL) 

U 50%i^ ^/VT 5 V7K«(0.033 mDSrJP^., .Mtt? 1 
JEtRjS»t 50% ^ 3vU7 5: VtKS^(0.033 mU&MZ.. mMMX* 1.5 

i^Pvf^77^(^PO */KA/T-fe b V=l/l)T^^1-5 £ i; 9 > it 

4 7(20mg,39%)^fdo 
iH NMR (270 MHz, CDCI3) 6 (ppm) : 2.34 (s, 3H), 2.38 (s, 6H), 2.96 (s, 3H), 
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3.06 (d, J = 17.3 Hz, 1H), 3.10 (d, J = 17.3 Hz, 1H), 4.00 (d, J = 13.9 Hz, 1H), 
4.61 (d, J = 13.9 Hz, 1H), 5.36 (br, 1H), 7.25-7.41 (m, 5H). 
AP-MS (in/z) : 414 (M++1). 
###11 4 1 4 8) 

1 3 3 tmm^^x. m xmhM^it^m 1 1 8(297 m g , 

0.903 mmoDs t°y ^^(0.183 mL, 2.26 mmol)*5 ^^4 - n dtJn/v^/Ix) 

* ^A-(0.312 mL, 2.26 mmol)^ b ^ 1 4 8 (304 mg, 74%)£#fc 0 

iH NMR (270 MHz, CDCla) 5 (ppm) : 2.00 (m, 2H), 2.32-2.56 (m, 4H), 2.34 (s, 

3H), 2.99 (s, 3H), 3.71 (s, 3H), 4.01 (dd, J = 5.4, 13.9 Hz, 1H), 4.63 (dd, J = 7.9, 

13.9 Hz, 1H), 5.45 (m, 1H), 7.21-7.49 (m, 5H), 8.54 (s, 1H). 

AP-MS (m/z) : 457 (M + +l). 

###014 2 0fb#^14 9) 

###] 1 3 7 fcliJMiK-LT. ##$ll 4 1 X^btitcit^ 1 4 8(262 mg, 
0.573 mmol)&7k®Hby 7KfP#J(206 mg, 4.91 mmol)^SLfc^ K/S 

*;VA/^ * ; -}V=i%/n)Xmm"& - t fc£ 9 v tt&m 1 4 9 (222 mg, 88%) 

iH NMR (270 MHz, CD3OD) 8 (ppm) : 1.89 (m, 2H), 2.28 (s, 3H), 2.33 (t, J = 
7.3 Hz, 2H), 2.43 (t, J = 7.5 Hz, 2H), 3.01 (s, 3H), 3.99 (d, J = 14.0 Hz, IH), 4.56 
(d, 

J = 14.0 Hz, IH), 7.20-7.45 (m, 5H). 
AP-MS (m/z) : 441 (M--1). 
###|14 3 (Ib^tll5 0) 

#%#! 14 2 T?# ibfrtcik&Vd 1 4 9 (83 mg, 0.19 mmol)£ 1 , 
^^(3.2 mL)tl|l, mk7-*~M3.2 mD^Di, 60tn? 2.5 B#«# Ufc 0 
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^/-^20/l)-C«l|-*-5ikfcJ:.Dx ft^l5 0(61.mg,76%)&#fc.„ 
iH NMR (270 MHz, CDCI3) 5 (ppm) : 2.09 (m, 2H), 2.29 (s, 3H), 2.80 (t, J = 6.5 
Hz, 4H), 3.05 (s, 3H), 3.95 (dd, J = 3.7, 13.9 Hz, IH), 4.82 (dd, J = 9.6, 13.9 Hz, 
1H), 5.70 (dd, J = 3.7, 9.6 Hz, 1H), 7.29-7.47 (m, 3H), 7.58 (m, 2H). 
AP-MS (m/z) : 425 (M + +l). 

4 4 (ft&tol 5 1) 
##091 3 3 tmmZ-LX, ###Jl 1 lt^fjjlfcMl 1 8(100 mg, 
0.305 mmol), t° V ^^(0.062 mL, 0.76 mmol)*5 £Xf 4 —-fn^-ff- V;V?u}) K 
(0.088 mL, 0.76 mmol)^ h , tt>&%> 15 1 (113 mg, 78%)<£r#fc 0 
iH NMR (270 MHz, GDCU) 5 (ppm) : 2.20 (m, 2H), 2.31 (s, 3H), 2.55 (t, J = 6.9 
Hz, 2H), 2.96 (s, 3H), 3.47 (t, J = 6.2 Hz, 2H), 3.99 (dd, J = 5.5, 13.9 Hz, IH), 
4.61 (dd, J = 7.9, 13.9 Hz, IH), 5.37 (dd, J = 5.5, 7.9 Hz, IH), 7.23-7.42 (m, 5H), 
8.18 (s, lH). 

AP-MS (m/z) : 476 (M--1). 

#%#I14 5 (it-Brmi 5 2) 

, 1 4 AX^ibtltcit^ 1 5 1 (70 mg, 0.15 mmol)£DMF(1.8 mL)\C 

}£fi?U 60%^miti~ h V 9M9 mg, 0.2 mmoDSriP;^ m.U.X'2 m^W-W^Ko 

1 5 2 (51 mg, 88%)&#fc 0 

iH NMR (270 MHz, CDCls) 8 (ppm) : 2.20 (m, 2H), 2.35 (s, 3H), 2.57 (m, 2H), 
2.95 (s, 3H), 3.93 (m, 2H), 3.99 (dd, J = 5.5, 13.9 Hz, IH), 4.61 (dd, J = 8.1, 13.9 
Hz, IH), 5.33 (dd, J = 5.5, 8.1 Hz, IH), 7.25-7.44 (m, 5H). 
AP-MS (m/z) : 397 (M + +l). 
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4 6 5 3) 

###| I3 3t UT. ###J 111 T*#bftfcfc-£$3 118 (100 mg, 

0.305 mmol), tf V vM0.087 mL, 1.1 mmol)*5<3:^5 -^o^l/U/^ p !) K 
(0.143 mL, 1.07 mmol);6> h , 1 5 3 (120 mg, 80%)£#fc o 

iH NMR (270 MHz, CDCla) 5 (ppm) : 1.75-1.98 (m, 4H), 2.31 (s, 3H), 2.36 (t, J 
= 7.0 Hz, 2H), 2.96 (s, 3H), 3.40 (t, J = 6.2 Hz, 2H), 3.99 (dd, J = 5.5, 13.9 Hz, 
1H), 4.61 (dd, J = 7.9, 13.9 Hz, 1H), 5.40 (dd, J = 5.5, 7.9 Hz, 1H), 7.23-7.42 (m, 
5H), 8.22 (s, 1H). 
AP-MS (m/z) : 491, 493 (M + +l). 
#%#ll 4 7 (it&mi 5 4) 

1 4 5 t mmzisX, 14 6 XWbtltc&m 1 5 3(60 mg, 0.12 

mmol)j3<t^60%7k^{b^ h V VM7 mg, 0.2 mmol)^^, 1 5 4(36 mg, 

iH NMR (270 MHz, CDCls) 5 (ppm) : 1.81-2.02 (m, 4H), 2.36 (s, 3H), 2.54 (m, 
2H), 2.94 (s, 3H), 3.85 (m, 2H), 3.95 (dd, J - 4.8, 13.8 Hz, 1H), 4.56 (dd, J = 8.4, 
13.8 Hz, 1H), 5.41 (dd, J = 4.8, 8.4 Hz, 1H), 7.25-7.41 (m, 5H). 
AP-MS (m/z) : 411 (M + +l). 
###114 8 Uk&®l 5 5) 

#%#]1 3 3t»Lt, ##f!ll 1 IX^tbtitzik-BrWl 1 8 (99 mg, 0.30 
mmolK t o y ^^(0.061 mL, 0.75 mmol)*5 ^ 6 -^n-e^f-/^;V^ p y K 
(0.115 mL, 0.754 mmol)^£>, 1 5 5 (122 mg, 80%)£#fc o 

iH NMR (270 MHz, CDCla) 8 (ppm) : 1.40-1.77 (m, 4H), 1.87 (m, 2H), 2.31 (s, 
3H), 2.35 (t, J = 7.4 Hz, 2H), 2.96 (s, 3H), 3.40 ft, J = 6.6 Hz, 2H), 3.99 (dd, J = 
5.4, 14.0 Hz, 1H), 4.60 (dd, J = 7.9, 14.0 Hz, 1H), 5.36 (dd, J = 5.4, 7.9 Hz, 1H), 
7.20-7.43 (m, 5H), 8.06 (s, 1H). 
AP ; MS (m/z) : 505, 507 (M + +l). 
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&%mi 4 9 Ut&fol 5 6) 

1 4 5 £ mm?- bT N ###J 148 1tflhtl1ttt,&to 1 5 5 (63 mg, 0.12 
mmol)*5 t fct^60%7K^'fb^- h V mg, 0.2 mmol)^fj, .ib&Ql 1 5 6(17 mg, 

32%)£#fc: 0 

iH NMR (270 MHz, DMSO-de) 5 (ppm) : 1.55-1.78 (m, 6H), 2.19 (s, 3H), 2.68 
(m, 2H), 2.95 (s,'3H), 3.87 (dd, J = 7.9, 13.7 Hz, 1H), 4.12 (m, 2H), 4.29 (dd, J = 
5.6, 13.7 Hz, 1H), 7.20-7.41 (m, 6H). 
AP-MS (m/z) : 425 (M + +l). 
###jl 5 0 (it&tol 5 7) 

9 2 V&bhltik&to 9 9 (1.50 g, 3.21 mmol)^^ 9 J /K30 rnL)}^ 

mu dovx^mikfrvmi- v y #341.21 g, 32.0 mmom&* kmx.. mu&x* 

U # y/l^ 7 ^ ^nr^h^:^— (^nn aM'A/;* 9 J *-/V=20/l) 

x*mm-r % z.t m £ »k its® 1 5 1 (0.26 g, 2i%)£#fc 0 

iH NMR (270 MHz, CDC1 3 ) 6 (ppm) : 1.31 (s, 9H), 2.62 (m, 1H), 2.94 (s, 3H), 
3.22 (m, IH), 3.41 (m, IH), 3.61 (m, IH), 4.21 (s, 2H), 4.79 (m, IH), 7.19-7.38 
(m, 5H). 

AP-MS (m/z): 385 (M + +l). 
##0U 5 1 (ik&Qol 5 8) 

1 3 3 t LT. ###1 15 0 VftbtliHik&Vs 1 5 7 (97 mg, 0.25 

mmol), try ^^(0.051 mL, 0.63 mmol)*5 £#4 -zfn^^^V ;V9 n V K 
(0.073 mL, 0.63 mmol)>5> h , ft&Vo 15 8 (114 mg, 85%)&#fc 0 
iH NMR (270 MHz, CDCI3) 5 (ppm) : 1.32 (s, 9H), 2.22 (m, 2H), 2.58 (t, J = 7.4 
Hz, 2H), 2.65 (m, IH), 2.97 (s, 3H), 3.27 (m, IH), 3.39 (m, IH), 3.49 (t, J = 6.2 
Hz,^2H), 3.62 (m, IH), 4.45 (br t, IH), 7.21-7.39 (m, 5H), 8.00 (s, IH). 
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AP-MS (m/z) : 533, 535 (M + +l). 
#t«l'5 2 Wb£4fcl 5 9) 

14 5 t»lT, 15 1 t?#e>tbfcfli^ 15 8 (110 mg, 

0.206 mmo\)#£Xfi60%fcMiki' h V £-M12 mg, 0.31 mmoD^b. Ib^ 15 9 
(64 mg, 68%) £#fc„ 

iH NMR (270 MHz, CDC1 3 ) 5 (ppm) : 1.34 (s, 9H), 2.23 (m, 2H), 2.56 (m, 2H), 
2.61 (m, 1H), 2.97 (s, 3H), 3.27 (m, 1H), 3.40 (m, 1H), 3.63 (m, 1H), 3.98 (m, 
2H), 4.01 (br t, J = 3.5 Hz, 1H), 7.20-7.37 (m, 5H). 
AP-MS (m/z): 453 (M + +l). 
##0!J1 5 3 Wb^fel 6 0) 

###1 112 •Zftbfrk.W&Qa 1 1 9(21 mg, 0.052 mmol)£r hfr^Xl mL)*5 
i^THFUmMMI^ilL, 2, (4-^'b^7x^) - 

1, 3-v ? ^T-2, 4-v ? 4^^^^^>-2, 4-'^7/K(B'-yyXW 
gg ; Lawesson's reagent)(43 mg, 0.11 mmoD^Px., 90°GT* 5 B#fM#Lfc 0 S 
^-7^07^ n p * y ~^=20/l)TitiH- 

5 £ * J: 0, lb-8^ 1 6 0 (15 mg, 67%)Sr#fco 

iH NMR (270 MHz, CDCI3) 5 (ppm) : 1.30 (s, 9H), 2.76 (s, 3H), 3.08 (s, 3H), 
4.08 (dd, J = 7.3, 13.8 Hz, 1H), 5.03 (t, J = 7.3 Hz, 1H), 5.54 (dd, J = 7.3, 13.8 
Hz, 1H), 7.26-7.42 (m, 5H), 8.16 (s, 1H). 
AP-MS (m/z): 429 (M + +l). 
##091 5 4 ({t&mi 6 1) 

m^MlO OtmmiZ-VX, ##0119 9^^fltcit^l 0 6 (0.165 g, 0.393 
mmolK Vfrfvy K(2 mLK 2 - ^JVT $ / ) ^ V -/H295 mg, 3.93 

mmol)*5«tt^h V^f-J^T 5^(476 mg, 4.72 mmoD^bs it^l 6 1(70 mg, 
37%)£#fc 0 

AP-MS (m/z) : 475 (M-l). 
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##09 1 5 5 (fb£# 1 6 2) 

###i loot mm^hx, ###i 9 9 x^htitdt^ 1 0 6(0.165 g, 0.393 

mmolK ^-^IMJ/V^n Jj K(2 mL)^3 &Xf*J^.Z:/ —^7 % ^< 413 m S> 3.93 
mmoD^f), Ib-a-tl 1 6 2(135 mg, 68%)Sr#fc 0 
AP-MS (m/z) : 507 (M + +l). 

###li 5 .6(«fb^4fc.i 6 3*5«ttHk;-a-^i 6 4). 

#"##3 lOOi ^BSUl-LT, ###! 9 9 Tit btbfdb-S^ 1 0 6 (0.099 g, 0.237 
mmol) v /l^ n !) K(1.25 mL)*3 £tf 3 -T ^ / - 1 , 2 -/n/^^- 

;K92 nL, 1.19 mmoD^bx fb^l 6 3(6.2 mg, 5%)^iW^l 6 4(36.1 
mg,31%)£#fc 0 

4k'u$) 16 3 AP-MS (m/z) : 493 (M + +l). 

-fb-B-^J 16 4 AP-MS (m/z) : 493 (M + +l). ■ 
###j 1 5 7 iik&m 1 6 5 ) 

##.081 0 Oi»UT, ###11 0 8T*'&htltcit&®> 11 . 5(0,102 g, 
0.236 mmolX V M * 5 -K(1.26 mL)*5 <fctf2-T=-y^/ -/H144 mg, 

2.36 mmol)#> P> , <b^* 1 6 5 (37 mg, 33%)£#fc 0 
AP-MS (m/z) : 477 (M + +l). 
###J1 5 8 6 6) 

###j9 8"&&t>1tfti\&%0l 0 5(0.200 g, 0.461 mmol)£rTHF(2 mL)^ 
fi?U 0°Ct?7K^by e ?-$J>>Tfl'$~t?MS0 mg, 0.791 mmoD^Px.. ^."C 2 

y $r y V/l^=9/i)T?»»*t-5 £ £ J: 19 > fb^tJ 1 6 6 (64.0 mg, 34%)&*§fc. 
iH NMR (270 MHz, CDCla) 6 (ppm) : 1,29 (s, 9H), 1.32 (s, 9H), 1.65 (m, 1H), 
2.08 (m, IH), 2.33 (m, IH), 3.16 (m, IH), 3.78 (m, 2H), 7.21-7.38 (m, 5H), 7.95 
(brs, IH). 
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AP-MS (m/z) : 404 (M-l). 
###| 15 9 (fc#4foi6 7) 

15 8 1 6 6(0.0448 g, 0.110 mmol)&N, N-v?^^ 
;P7th7^ K(0.5 mL)t^l, O'C-tr^bft^ b*^:? r fr? n V K 
(51.1 mg, 0.442 mmol)^^ O^T* 20 £f^#bfc 0 KJ^te*£iJl;tT»# 

6 7 (30.2 mg, 57%)£rW£o 

iH NMR (270 MHz, CDC1 3 ) 5 (ppm) : 1.29 (s, 9H), 1.33 (s, 9H), 1.89 (m, 1H), 
2.14 (m, 1H), 2.38 (m, 1H), 3.32 (m, 1H), 4.28 (m, 1H), 4.43 (m, 1H), 5.08 (br s, 
1H), 7.29 (m, 5H), 7.93 (brs, 1H). 
AP-MS (m/z) : 483 (M-l). 

m^m 160 (it&m 168 & zmt&m 1 6 9 ) 

1M.1 : V7^y ^*£^i&(4.56 g, 26.6 mmol)^on/^y 

(250 mh){zWM U M) ^LfiVT ^ ^(9.30 mL, 66.7 mmoD&flP ^fiT? 10 # 

F H m#ufc 0 mm.* o°c^^*pu^ s ^p^.^y^M^py w 

90%, 3.60 mL, 36.3 mmoD&i&Jl*.* ISl^T* 1 ®mW$ Lfc 0 RJfcWiK 2 mol/L i& 
T$y) T±h7^y y(5.00 g, 76%)£#fco 

iH NMR (300 MHz, DMSO-d 6 ) 5 (ppm) : 4.67 (s, 2H), 4.94 (s, 2H), 7.54 (t, J = 
8.1 Hz, 2H), 7.67 (t, J = 7.5 Hz, IH), 7.97 (d, J = 8.1 Hz, 2H), 8.01 (br s, 1H). 
AP-MS (m/z) : 247 (M + ). 

(1.00 g, 4.05 mmo\)te£T$^jrt$$/l"<i? Kfflfe&(1.03 g, 8.07 mmol)&^ # 
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;-MGOmL)\zfemu «&SKl.00mL)&An;i. 60 < C-e2B#^#bfCo.Sf&^ 

&i£BE®£ bfc 0 2ljiSri^.y * 7^^^^77^ -(BHI^/i'/ n - 

;WT 5 / ) T± Vy^J ^=?*± 5 1o;w<-/ >-(0.5i g, 40%)£#fc o 
iH NMR (300 MHz, DMSO-d 6 ) S(ppm) : 4.17 (s, 2H), 4.93 (s, 2H), 7.37-7.42 
(m, 3H), 7.52-7.56 (m, 2H), 8.13 (br s, 1H), 8.48 (br, 2H), 8.85 (br s, 1H). 
AP-MS (m/z) : 319 (M + ). 

f-^-fe ? # /W^ y V(7.48 g, 23.4 mmoDSr ^ P n (250 mL)|C&# U ^ 9 

v^(11.4 mL, 141 mmol)** «fctffcV*n^/V^ p ]J K(8.70 mL, 70.6 mmoD&Anx., 
^fi-e304>raSI^ KJ&mzmfcffimtAO mL, 46.6 mmoDSriJPx.^ 

imtftt b y ^A*«9i-ca8»u ^itk«^ h y * a-c«*u 

^=l/l*3J:t^2/l)-C.ttfiR-r6ri:K:J:5, fb£*>l 6 8(3.56 g, 25%)*5J:THfc; 
1 6 9 (1.77 g, 14%)£r#f£ 0 
>fb£$> 16 8 m NMR (300 MHz, DMSO-de) 6 (ppm) : 1.16 (s, 9H), 2.23 (s, 
3H), 4.00 (dd, J = 11.3, 8.0 Hz, 1H), 4.47 (dd, J = 11.3, 2.5 Hz, 1H), 4.91 (d, J = 
12.0 Hz, 1H), 4.97 (d, J = 12.0 Hz, 1H), 7.28-7.39 (m, 5H), 8.10 (br s, 1H), 11.2 
(brs, 1H). 

AP-MS (m/z) : 446 (M + ). 

ft&lfo 16 9 iH NMR (300 MHz, DMSO-de) 5 (ppm) : 2.01 (s, 3H), 2.18 (s, 
3H), 3.95 (d, J = 14.3 Hz, 1H), 4.45 (d, J = 14.3 Hz, 1H), 4.91 (d, J = 12.0 Hz, 
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1H), 4.97 (d, J = 12.0 Hz, 1H), 7.25-7.39 (m, 5H), 8.08 (br s, 1H), 11.6 (br s, 1H). 
AP-MS (m/z) : 404 (M + ). 

##01116 1(^^17 0*5^^^17 1) 

I© i : 2 -T $ / X-t? b 7 ymkMl.OO g, 5.85 mmol)£^ n » ^ ^ ^ 
(50 mL)fc:^$¥ U h 9 xf/l/7 ^ V(2.50 mL, 17.9 mmoD^Px., ^.T'lO^fal 
m#Ufc. o £j£^£0^^ mh, 
8.80 mmoD^PxL, im^T15#r H m#Lfco SJ&$^2 mol/L mMZMz., ? 

h y >)At«L, ^^MJE^ifeLfco ^S^^^/V-^ n-^^rf"^©^ 
^^PXLT^-fbb, 2- (t^/V^x/VT^) Tirb^/^fl}^ g, 
32%)£#fc„ 

iH NMR (300 MHz, CDCI3) 5 (ppm) : 4.54 (d, J = 4.5 Hz, 2H), 5.42 (br s, 1H), 
5.94 (d, J = 9.9 Hz, 1H), 6.28 (d, J = 16.5 Hz, 1H), 6.53 (br dd, J = 16.2, 9.9 Hz, 
1H), 7.52 (t, J = 7.5 Hz; 3H), 7.65 (t, J = 7.8 Hz, 1H), 7.93 (t, J = 5.1 Hz, 1H). 
AP-MS (m/z) : 225 (M + ). 

TM 2 : ±WB-e# b frtz. 2 - ( \?~;V7s/Vfc~;VT K / ) T± h V J ^(0:32 g, 
1.42 mmol)*5 ZTf^tt ^ %/W<i? K&®>&(0.27 g, 2.13 mmoD&y * 7 -M20 

fc 0 5/ y # y^^7 7A^dy^/77^ -(^^^/^/ n -^Mr = 1/ 

Dx-mm-rzztfcx*), 2- (^/^/^-/kt^v) T-fer-^/^^ 

i? 5 # /W< ✓ >-(0.25 g, 58%)&#fc 0 

iH NMR (300 MHz, CDC1 3 ) 6 (ppm) : 4.10 (s, 2H), 5.97 (d, J = 9.9 Hz, 1H), 
6.25 (d, J = 16.8 Hz, IH), 6.54 (dd, J = 16.8, 9.9 Hz, IH), 7.24-7.27 (m, 2H), 7.42 
(br s, IH), 7.52-7.53 (m, 3H), 7.81 (br s, IH), 8.70 (m, IH). 
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AP-MS (m/z) : 297 (M + ). 

* 7J /W^/^(0.25 g, 0.83 mmol)£T-fe b ^(10 mL)tei§#W t° U ^(0.34 mL, 
4.17mmol)^«tU J fc 0 ^p-r/V^ tt !) K(0.31 mL, 2.50 mmol)^Px.^S.l?30^ 
SH^Lfc ,K^^il7k^m(0.16.mL, 1.66 mmoD^Ox.^ , Efc3 0 ISJgi&-?»# 

jife<Mi*fl5^> y *Aj**fc***u mwmi- h y.^A-cftnu ***** 

>-=i/ire*&S41-& w t \z£ V , ik&Va 1 7 0(0.18 g, 52%)£te-£# 1 7 1 (o.io 

g,26%)£#fc„ 

fc^fc 1 7 0*H NMR (300 MHz, CDGb) S (ppm) : 1,27 (s, 9H), 2.31 (s, 
3H), 3.87 (dd, J = 13.4, 5.0 Hz, 1H), 4.45 (dd, J = 13.4, 7.9 Hz, 1H), 5.57 (br s, 
1H), 5.92 (d, J = 9.9 Hz, 1H), 6.25 (d, J = 16.5 Hz, 1H), 6.49 (dd, J = 16.5, 9.9 
Hz, 1H), 7.27-7.34 (m, 5H), 8.22 (br s, 1H). 
AP-MS (m/z) : 424 (M + ). 

flj&fcrl 7 1 *H NMR (300 MHz, CDCI3) 6 (ppm) : 1.29 (s, 9H), 1.33 (s, 
9H), 3.85 (dd, J = 13.5, 4.8 Hz, 1H), 4.49 (dd, J = 13.5, 8.1 Hz, 1H), 5.29 (br s, 
1H), 5.93 (br d, J = 9.9 Hz, 1H), 6.27 (br d, J = 16.5 Hz, 1H), 6.53 (br dd, J = 
16.4, 9.6 Hz, 1H), 7.27-7.34 (m, 5H), 8.06 (br s, 1H). 
AP-MS (m/z) : 466 (M + ). 
mnmi 6 2 (4k&®l 7 2) 

###|1 6 1<DJM3-Z'&t>tltcik&y>)l 7 0(0.05 g, 0.11 mmoD^Tir b =. 
hVMS mL)WU WftV y(0.10 mL)^i, 80 o CT2B#r^#bfc o & 

* y -;U=10/1)T^^1-S C R: J: 9 s 1 7 2 (0.04 g, 77%)&#fc 0 
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iH NMR (300 MHz, CDCls) 5 (ppm) : 1.27 (s, 9H), 2.33 (s, 3H), 2.42-2.45 (m, 
4H), 2.78 (dquin, J = 16.5, 6.0 Hz, 2H), 3.19 (t, J = 6.6 Hz, 2H), 3.65-3.68 (m, 
4H), 4.04 (dd, J = 14.1, 4.8 Hz, 1H), 4.55 (dd, J = 14.1, 7.5 Hz, IH), 5.73 (br s, 
IH), 7.30-7.38 (m, 5H), 8.05 (br s, IH). 
AP-MS (m/z) : 511 (M + ). 
###J1 6 3(jta^l 7 3) 

#%#u 6 2tmm^^x, 0mmi e 1 (Dunsx^hMcit^i 70 

(0.05 g, 0.11 mmol)*5<tt^70% zzrf-jVT 5 >-tK^(0.10 mL)/5>b, tt&to 17 3 
(0.03 g, 66%)£#fc:o 

iH NMR (300 MHz, CDCls) 5 (ppm) : 1.10 (t, J = 6.9 Hz, 3H), 1.27 (s, 9H), 2.32 
(s, 3H), 2.65 (qtiin, J = 7.2 Hz, 2H), 3.05-3.09 (m, 2H), 3.18-3.20 (m, 2H), 4.00 
(d, J = 13.5 Hz, IH), 4.55 (d, J =13.8 Hz, IH), 7.30-7.37 (m, 5H), 8.07 (br s, 
1H). 

AP-MS (m/z) : 470 (M + +l). 

###i]16 4 (ft^ftl7 4) 

##0ui 6 2tmm\z-i,x\ ###11 6 1 (Dunsx^htitcit^mi 70 

(0.05 g, 0.11 mmol)*5 £tf 2 mol/L $ ><Ot 9 J ~/u^$(0.10 mL)^ 

ik&Wll 7 4(0.03 g,67%)£#7t 0 . 
iH NMR (300 MHz, CDCla) 5 (ppm) : 1.26 (s, 9H), 2.24 (s, 6H), 2.31 (s, 3H), 
2.71-2.81 (m, 2H), 3.12-3.19 (m, 2H), 4.00 (d, J = 13.5 Hz, IH), 4.56 (d, J = 13.5 
Hz, IH), 6.00 (br s, IH), 7.31-7.36 (m, 5H), 8.06 (br s, IH). 
AP-MS (m/z) : 469 (M + ). 
###J1 6 5 Uk&bl 7 5) 

(0.05 g, 0.11 mmol)^J:T^2-T^y^^y-/K0.10 mL)^^ ik&tol 7 5 
(0.03 g, 52%)&#fc„ 
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iH NMR (300 MHz, CDCI3) 5 (ppm) : 1.26 (s, 9H), 2.35 (s, 3H), 2.65-2.78 (m, 
2H), 3.08-3.30 (m, 4H), 3.64 (t, J = 5.1 Hz, 2H), 3.98 (d, J = 13.5 Hz, 1H), 4.54 
(d, J = 13.5 Hz, 1H), 7.26-7.38 (m, 5H), 8.25 (br s, 1H). 
AP-MS (m/z) : 485 (M + ). 
&%mi 6 6 {{t&foi 7 6) 

6 2tmmKvx, &i%mi 6 i©iS3t#^fcMi 7 1 

(0.05 g, 0.11 mmol)*5J;m0% ^JVT 5 ^;k&tt(0.10 mL)^Wb^l 7 6 
(0.01 g, 26%)£#fc 0 

iH NMR (300 MHz, CDCla) 5 (ppm) : 1.18 (m, 3H), 1.28 (s, 9H), 1.34 (s, 9H), 
2.63 (quini J = 7.0 Hz, 2H), 2.73 (br q, J = 6.3 Hz, IH), 2.84 (br q, J = 6.2 Hz, 
IH), 3.18 (br t, J = 6.6 Hz, 2H), 4.02 (d, J = 13.2 Hz, IH), 4.58 (d, J = 13,2 Hz, 
IH), 5.85 (br s, IH), 7.27-7.35 (m, 5H), 8.02 (br s, IH). 
AP-MS (m/z) : 512 (M++1). 
##0!11 6 7 Uk&tol 7 7) 

^mn e 2tmmz\sX, &%mi e i©xs 3 1*# 6)^^*1 7 1 

(0.05 g, 0.11 mmol):J3 2 mol/L v 5 ^ ^/KT ^-^^ 9 J -/H£i£(0.10 mL)^ 
h^ tt&m 1 7 7(0.02 g, 39%)&#fc 0 

iH NMR (300 MHz, CDCls) 5 (ppm) : 1.28 (s, 9H), 1.34 (s, 9H), 2.25 (s, 6H), 
2.73 (br q, J = 6.3 Hz, IH), 2.84 (br q, J = 6.2 Hz, IH)* 3.18 (br t, J = 6.6 Hz, 
2H), 4.02 (d, J = 13.2 Hz, IH), 4.58 (d, J = 13.2 Hz, IH), 5.85 (br s, IH), 
7.27-7.35 (m, 5H), 8.02 (br s, IH). 
AP-MS (m/z) : 512 (M + +l). 
###|1 6 8 (ib&mi 7 8) 

*7^/^=^3~±^%/W^/ls(0.1U g, 0.543 mol)> *!;fcffl$6(77 mL, 0.814 
mmoDfeit^try S^(79 »L, 0.977 mmol)J&^ {fr^ 1 7 8 (64.0 mg, 38%)£ 
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iH NMR (270 MHz,CDCl 3 ) 5 (ppm) : 2.13 (s, 3H), 2.20-2.70 (m, 4H), 3.61 (s, 
3H), 6.52 (br s, 2H), 7.20-7.35 (m, 5H). 
##il6 9 (ik&mi 7 9) 

1 5 1 mmK^x, 16 8 xmhtitcit^ 1 7 s (0.0200 g, 

0.0650 mol), tV^-f/^ny K(16 jih, 0.130 mmol)*5 £W V i/V(15 nh, 
0.182 mmol)^<b N 1 7 9 (24.0 mg, 94%)£#fco 

iH NMR (270 MHz, CDCI3) 6 (ppm) : 1.30 (a, 9H), 2.10 (s, 3H), 2.17-2.75 (m, 
4H), 3.57 (s, 3H), 7.18-7.32 (m, 5H), 8.02 (br s, IH). 
AP-MS (m/z) : 390 (M -l). 
###!|170 (^180) 

#%#J 9 3 X^bthfc^t^ 1 0 0 (304 mg, 0.0690 mmol) t^.it± V $ A-tl7k 
?P#9(257 mg, 0.690 mmol)£^ <? / -/K800 mlOtj^fU 7kM4kfc 1 s f M1~ Y V 
?A(522mg, 13.8mmol)^>LTo5!)P^ mM.X2Qftmm& bfc c SJ&^^JE 
MTU 1 mol/L i&@l(100 mL^Px.. ^n*MT«tt ^JiSrfek 

^77^^00 ^/l^/Ti? b ^/H^^/ n -^^f-^=9/l/l/D 

•CHItS r £ Id £ 9 % 18 0 (217 mg, 85%)&#fc 0 

iH NMR (270 MHz, CDCI3) 6 (ppm) : 1.14 (t, J = 7.0 Hz, 6H), 2.68 (m, IH), 

2.98 (s, 3H), 3.27 (m, 2H), 3.44 (m, IH), 3.63 (m, IH), 4.18 (br s, 2H), 4.51 (br s, 

IH), 7.30 (m, 5H). 

AP-MS (m/z) : 371 (M + +l). 

###J 1 7 1 (it&m 18 1) 

1.5i mmfc UT, 1 7 0 Titkftfcfc-a* 1 8 0(100 mg, 0.270 

mmol), \?])i?>(65A //L, 0.810 mmol)*5 it^fcV^n-f /l^ u ]) K(83.4 /xL, 
0.676 mmol)^ b , 18 1 (87.3 mg, 71%)£#fc 0 
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AP-MS (m/z) : 455 (M++1). 

17 2 {ft&m 18 2). 
###| 17 0 1»# bftfcffrgMfc 1 8 0 (60.6 mg, 0.170 mmdl)£r P P * 9 ^ 
fc&fi? U tT y V s V(63.2 m L, 0.788 mmol)*5 £ 5 - ^ p U K 
(23.0 mL, 0.172 mmoD^P^ £fi-C5l#IRHft# bfc„ R^cfcl mol/Lttifc&OP 
^ ^ p o frfrkx-mm Lfc„ ^jfSrto^t- h y ^&»t± 
^sbfc «DMS 0(0.3 mDKmffiU tfWtt Y V V -M58.7 mg)&lNz^ 
100 < CT'5^m#L^ o SJS?f^7k(20mL)4ej;m moLT, i&m (20mL)lrJflis 

/n-^f*y = 9/l/l/l)-C»l*i-5i:i^J;t)x -fb^l 8 2(42.5 mg, 
45%)&#fc„ 

AP-MS (m/z) : 453 (M + +l). 
. ###il l 7 3 (jt-a-tJ 1 8 3) 

##W1 7 0 T?# bftfe-fb-a^ 1 8 0 (100 mg, 0.270 mmol) £ bf JJ ^ V(31.5 
ML, 0.389 mmol)Sr^nP^^^(2mL)^»U O'CTM -^P-^^y 
py K(37.5 mL, 0.324 mmoD^AP^ g!&T?5l$ra&#Lfco ..Rl&fcfcl moWM 

m*to*L* ^pp^/vATttmutco ^mm*M7k$mi- v y # a u 

£2$J£W* bfco 3986K:^ * / -/K20 mL)& £-0\^# y £ A(i.0 g)SrMs M 

9/l/l/l)"C»»i-5 E £ fc J: 0, fc£4fe 1 8 3 (27.6 mg, 87%)«r#fc. 

iH NMR (270 MHz, CDCls) 6 (ppm) : 1.15 (d, J = 6.6 Hz, 6H), 2.22 (m, 2H), 

2.55-2.67 (m, 3H), 2.94 (s, 3H), 3.31-3.47, (m, 3H), 3.61 (m, 1H), 3.91-3.98 (m, 
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2H), 5.0 (br s, 1H), 7.20-7.35 (m, 5H). 
AP-MS (m/z) : 437 (M--1). 

mmn 74 ab^t»i 8 4) 
###1 1 7 3 1 muiz ur> ###1 170 x*'&tbntcik&m 1 8 0 (84.1 mg, 

0.227 mmol)£fc°!J ^(88.0 juL, 1.09 mmol)*5 <t 5 -zfn^/<U V u ]) 
K(121 nL, 0.908 mmol)«Ufcf, ^ * 7 -A* £TJ^I£# » *A(1:0 g)X* 
&mir% r i: lc £ <9 , {b-a-ti 1 8 4 (89.1 mg, 81%)&#fc 0 
AP-MS (m/z) : 485 (M + +l). 
###!l 7 5 (>fb£^l 8 5 ) 

• 9 2 (OXfS 3 t mmfc UT N 3 - ' 0* f/^/V*^7 ^ / ) ^ o 

y=^V^#/W^>>V(14.4 g, 47.9 mmolK fatt."?* t?^"=M16.7 mL, 
192 mmol)*5 ilFt°y ^(18.6 mL, 230 mmol)/^£> N ib&fyfl 8 5(16.7 g, 85%) 

iH NMR (270 MHz, CDCls) 5 (ppm) : 1.12 (t, J = 7.5 Hz, 3H), 1.19 (t, J = 7.3 
Hz, 3H), 2.37 (m, 2H), 2.63 (m, 3H), 2.96 (s, 3H), 3.35 (m, 2H), 3.58 (m, 1H), 
4.55 (br s, 1H), 7.20-7.35 (m, 5H), 8.01 (br s, 1H). 
0^mi 7 6tfb^#a 8 6) 

17 Ot mm?- UT, 17 5 X*mhfotcfe&m l 8 5 (16.7 g, 40.5 

mmol), ^{bir ]) ^A-fc7R?P^(15.1 g, 40.5 mol)*5 .MTk^fb* Vm± h ] J V & 
(12.8 g, 338 mol)^ , 18 6 (11.7 g, 81%)£#fc 0 

iH NMR (270 MHz, CDCls) 5 (ppm) : 1.13 (t, J = 8.7 Hz, 3H), 2.61-2.71 (m, 
3H), 2.97 (s, 3H), 3.27-3.47 (m, 2H), 3.60-3.67 (m, IH), 4.21 (br s, 2H), 4.65 (br 
s, IH), 7.26-7.36 (m, 5H). 
###|17 7 tfb-3-^18 7) 
##f!ll 5 trnm^VX^mil 7 eT^ftfcfb^l 8 6(96.0mg,0.269 
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mmolK If y 5^^(65.4 mL, 0.810 mmol^tf t°^n^/l^ p y p (8 3.4 m L, 
0.676 mmol)^f>^ ib^fe 1 8 7 (90.3 mg, 76%)£#fc„ 

iH NMR (270 MHz, CDCI3) 5 (ppm) : 1.13 (t, J = 6.0 Hz, 3H), 1.28 (s, 9H), 2.66 
(m, 3H), 2.97 (s, 3H), 3.35 (m, 2H), 3.61 (m, 1H), 4.58 (br s, IH), 7.32 (m, 5H), 
8.08 (br s, 1H). 
AP-MS (m/z) : 441 (M + +l). 

7 8 (fcittoi 8 8) 

17 6 X*'&t>tltcfc&® 1 8 6 (100 mg, 0.221 mmol)£v^ n n ^ >• 
fc&fllU try ^(85 jiL, 1.05 mmol)*5J;tJ ? 4-^n^^y/W^ny KdlO 
p.L, 0.949 mmoD&Jll*^ ^&-C5H#Pm11t# Lfc 0 ^fe^^l mol/L^^AH^s ^ 

fc 0 M*^^/^A<5Q.niL)K:»»U«S^-y 17^ (1.0 g, 7.24 mmol)Sr*nx> 

^^r; — /U=20/1)-C^$4i"5 - £ £ , it&Wo 1 8 8(42.5 mg, 45%)£r#fc 0 
iH NMR (270 MHz, CDCI3) 6 (ppm) : 1.14 (t, J = 7 r 5 Hz, 3H), 2.19 (m, 2H), 
2.50-2.81 (m, 5H), 2.96 (s, 3H), 3.35 (m, 2H), 3.59 (m, IH), 3.93 (m, 2H), 4.52 
(br s, lH)i 7.20-7.34 (m,5H). 
AP-MS (m/z) : 424 (M -l). 
##$Jl 7 9 8 9) 

mm*\ 17 st mmz ut, i 7 6 t?#e>nfc^-a-^ 1 8 6 (60.6 mg , 

0.170 mmol), tf V ^(63.2 jx L, 0.788 mmolK 5 -7 V !> n U K(110 
M L, 0.949 mmol)*Ji^K* U 17 -M1.0 g, 7.24 mmoD^b, fc^l 8 9(27.6 
mg, 37%)&#fCo 

iH NMR (270 MHz, CDCls) 5 (ppm) : 1.14 (t, J = 7.5 Hz, 3H), 1.79-1.99 (m, 
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4H), 2.54-2.75 (m, 5H), 2.96 (s. 3H), 3.19-3.27 (m, 2H), 3.57-3.68 (m, 1H), 
3.83-3.95 (m, 2H), 4.36 (br s, 1H), 7.20-7.37 (m, 5H). 
AP-MS (m/z) : 439 (M + +l). 

&%mi 8 o wb-a^fci 9 o) 
&nmi 7 o tmwkK^x, ###19 sx^btitcit&mi o su.oi g, 2.33 

mmol)*5 £tf*m\:*Vmi- h V 17-M2.20 g, 58.2 mmol)^^^b-^t» l 9 0(86.5 
mg, 0.248 mmol)?r#fc:o 

iH NMR (270 MHz, CDCls) 5 (ppm) : 1.30 (s, 9H), 2.37-2.46 (m, 1H), 2.63-2.86 
(m, 2H), 3.41-3.51 (m, 1H), 3.71 (s, 3H), 4.09 (br s, 2H), 7.22-7.43 (m, 5H). 

&mn 8 1 w&mi 9 1) 

###J1 3 3 iWailCbT, &3$mi 8 0t#f)llfdk^l 9 0(86.5 mg, 
0.248 mmoD&J;^ 4 -■fn^'f^ V fr? n ]} K(57 11 L, 0.495 mmol)^ £> > Ib^ 
% 1 9 1 (89.5 mg, 29%)£r#fc a 
AP-MS (m/z) : 496 (M--1). 
###jl 8 2 Wb^l 9 2) 

#3§-#]l 8 l-e#btlfc(b^ l 9 l (89.5mg , 0.18mmol)&DMF(2.0 mL)K 
60%^^ b y ^^(14 mg, 0.359 mmol)^nx.> ^"ei^^Uf- 

o BifommwibfczMz-, m^f-^xmmvtco tmm*mu&m&x$c&\. 



1 9 2 (30.2 mg, 40%)%Wc o 
iH NMR (270 MHz, CDCls) 6 (ppm) : 1.36 (s, 9H), 2.17-2.42 (m, 3H), 2.53-2.84 
(m, 4H), 3.38-3.50 (m, IH), 3.72 (s, 3H), 3.97 (m, 2H), 7.22-7.39 (m, 5H). 
###|1 8 3 ttb-a-^1 9 3) 

###i9 9 tmWi^x^nmi 8 2xmh^^m\ 9 2 (30.2 m g , 0.723 
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mmol):J3J:tf;fcit'fttf- b V VMM mg,0.217 mmol)^^ fc&m 1 9 3(21.7mg, 
74%)£#fc 0 

AP-MS (m/z) : 402 (M--1). 
###]1 8 4 1 9 4) 

1 0 0 £ l^tl^ It, 18 3 X^h^btcit^ 19 3 (21.7mg, 

0.054 mmolk ^-^iMJ/V^ny K(0.25 ml)*5<fctJ ? 2 -T 5: J^ZJ — /H16 /xL, 
26.9 mmol)£>k, 1 9 4(7.3 mg, 30%)£r#fc o 

iH NMR (270 MHz, CDCI3) d(ppm) : 1.34 (s, 9H), 2.17-2.28 (m, 3H), 2.54-2.82 
(m, 4H), 3.34-3.46(m, 3H), 3.72 (dd, J = 4.0, 6.0 Hz, 2H), 3 : 96 (br q, J = 7.0 Hz, 
2H), 7.32-7.34 (m, 5H), 6.11 (br s, 1H). 

18 5 (it&m 1 9 5) 
JM 1 : 1 WIS I t fflWkfc VX S 2 -T± h 1 ~4 V? J ^(4.1 g, 

21.6 mmol)*5 ^Xl^± ^ #/W^ K*&^(3.0 g, 23.7 mmol)^, 2 -T± h 
*cis- 1 ->f l/=7-$-± * #/W^y>(3.23g, 57%)<£r#fc 0 

Ig2 :##^l(DX@2tI^1i^LT.±fBT4#^^2-T^h^^-l-^ 
^,>t ^=^^-fe 5; #/W^/V(335.5 mg, 1.27 mmolX t° ]) mL)*5 £tff& 

7K^(136 AiL,1.53mmol)/^ 3 -T^/V- 5 -T 5 /* t°P [1, 3 , 
4 _^ T ^ r y 2 , 1 — T S^V] - 2 ' -^/VT-fe^-h (187.4 mg, 48%) 

Xa3 : ±iBT'#btt^3-T^^-5-T5/^t: c n [1, 3, 4-^T^T 
)/yy-2, 1' -2' -^T1?^~M163.8mg)£^nP^ 

V(2.0mL) U t°yv ? >'(520 n L, 6.44 mmol)*5<tTJ ? tV^ n^/l'^ p y K 

(661 /xL, 5.36mmol)^nxL. 24 fi#F B m# Ufc G Mt^ePX, 

y ^^«t, ^^Bh^5feb^ 0 a^Srv'y ^WyA^p-? h^:^ 
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9 5(118.0mg, 57%)£r#fc o 
AP-MS (m/z) : 390 (M + +l). 

8 6 «fr&4fel 9 6) 
#*TWl 8 5-e#Wdb^l 9 5(90.3 mg, 0.233 mmol) & 10% T^^T 

^iziiO. 5?7^fUtv-ft^«i ttft^ftl 9 6(16.6 mg, 

20%)£#fc o 

FAB-MS (m/z) : 348 (M + +l). 
##0J1 8 7 Wb^l 9 7) 

1M1 : t^Jl tDItUPiiaT^-Tt 1>^^-1 >-(2.51g, 
13.2 mmol)^ i W^fe 5 #/W*S? K&R&CL85 g, 14.5 mmpl)j&»£, 4 rTt b 
! ^/ y== ^^ ^ jj/U^Sls (2.78 g, 80%)£#fc o 

lt^cLT,±fB-e#e>tufc4-Tirh^V-l-^V^V 
y=^-i?^#/V^/^(364.5 mg, 1.38 mmol), HtK^(123 juL, 1.38 mmol) 
*5 ^(112 ^L,1.38mmol)^b, 9 7(193.9 mg, 39%) &#fc 0 

iH NMR (300 MHz, CDCb) 5 (ppm) : 2.18 (s, 3H), 2.30 (s, 3H), 2.59-2.68 (m, 
1H), 2.76-2.86 (m, 1H), 3.09-3.30 (m, 2H), 4.17 (br s, 2H), 6.99 (dd, J= 7.7, 1.6 
Hz, 1H), 7.31 (m, 2H). 

8 8 at^oi 9 8) 

###| 15 t mmfc LT\ 1 8 7.T!# bjftfcflS-a-*. 197 (IO8.8 mg, 

0.356 mmol), t°y^^(346 n L, 4.28mmol)3o <£ XI n^f/l/^P!J K(439 /tL, 
3.56 mmol);6> , 1 9 8 (136mg, 98%)£#fc 0 

iH NMR (270 MHz, CDCls) 5 (ppm) : 1.34 (s, 9H), 2.18 (s, 3H), 2.29 (s, 3H), 
2.56-2.63 (m, 1H), 2.79-2.92 (m, 1H), 3.08-3.22 (m, 2H), 6.98-7.03 (m, 1H), 
7.28-7.31 (m, 2H), 8.08 (br s, 1H). 
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1 8 9 ({b^l 9 9) 

18 6 i:l^$t£LT N ##f!ll 8 ZX'&bfrfrVC&m 1 9 8(83.1 
mg,0.214 mmoD&itF 10%T ^-Ttf^ ^ 7 -M4.2 mL)^^b, ffr£4fc 1 
9 9 (70.0 mg, 94%)&r#fc 0 ■; . 

m NMR (300 MHz, CDC1 3 ) 5(ppm) : 1.34 (s, 9H), 2.21 (s, 3H), 2.58-2.67 (m, 
1H), 2.81-2.91 (m, 1H), 3.07-3.27 (m, 2H), 5.25 (br s, 1H), 6.62 (d, J= 7.7 Hz, 
1H), 6.94 (d, J= 7.7 Hz, 1H), 7.10 (t, J= 7.7 Hz, 1H), 7.99 (br s, 1H). 
##M1 9 0 (1^12 0 0) 

Ifil : f-^rt ^ K*^&(8.30 g, 65.1 mmol)$:p< ? J — M50 mL)£^ 

@*(50 mL)(D^Il^)l? LfCo ^ <DtmK'<> W /l^g^9vW17.0 mL, 
98.2 mmoI)*5 <fc tfitiS8&(1.00 mL, 12:0 mmol)£r#P.X.N &UX»W$mWfrLtc 0 #f 

•fe ^ %/W**/S 7°n (^^-fe 5: ^/W^/^) (11.1 g, 64%) 

X@2 : JmxWhtltcf-^ 5 #/W^/>-(2.03 g, 7.65 mmol)£r^ n n ^ ^ 
^(40 mL)l^?Lfc 0 C" (Dmm\^V v^(4.00 mL, 49.7 mmol)*5j;0^{fc h V 
7^Tir^;K5.60mL,45.5mmol)^Px N m.UX12$$mWfcVtc 0 fc}fcWi\Z.$& 

■V-y/WFM^^=20/l^9/l)X*mmir%zbfc3: *j , ^^2 0 0(3.25 g, 
98%)£#7t, 

###|1 9 1 Gk^2 0 1) 

###ijl 9 0^#^>ttfc'fb^2 Q 0(519 mg, 1.20 mmol)£THF(10 mL)tC 
fcfcbfc. Cl©^Sr0 , Cm}«Ufc^ 7K^b^yy^/VT/i-^^!>AO0.93 
moVL^Vymfc (5.30 mL, 4.93 mmol)£fln;u 2.5 mfflWiW Ufco 
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ESI-MS m/z 392 (M+H) + . 

###|1 9 2 (ft^2 0 2) 

19 1 -CitbKfd^^ 2 0 1 (234 mg, 0.597 mmol)£v^ n o ^ ^ ^ 
(10 mL)to£$PLfCo ^ o J±Mt° ]) A(783 mg, 2.08 mmoD&flP 

^'^60^m#Ufc„ SJ^Sr^L;^ &b*itc?>M*ffi&MmU 
mUZ^y # fAs-ft 7A^PvF^77>f — (^^f - y/@^^^= 4/l->2/ 
D-e^tMi-^ - h \Z£ <9 s it&m 2 0 2(155 mg, 67%)£#fc.o 
#%0iJ19 3 (fl^j2 0 3) 

###u 9 o tmmzvx, 3-#A-tfM l-y^/ 

5 #/W^/^(1.85 g, 6.62 mmol)&, t°y i^V(3.42 mL, 39.7 mmol)#& 
f % 7°n f^/l^ ny/f K(2.87 mL, 33.1 mmol) kBJfc&-&tc^ * 9 J — M50 
mL)&£X$$mjJ ]) -7 -M3.00 g, 21.7 mmol)T^af ?> £ t £ 9 , ■ ffr&4fe 2 0 3 
(1.08 g, 43%)£#fc 0 
APCI-MS m/z 376 (M-H)-. 
gMffljl 9 4 (^^2 0 4) 

Igl : 3-^yy-r/V7°n (3.56 g, 20.0 mmol)& v * * ^ ^(50 

mL)^i5?L N h y ■x.f-A'T 5 ^(2.22 g, 22.0 mmol)*3 £t*&fc h y * TtVT^ 
/K2.41g, 20.0mmol)^0 c CT^P^, 60 Lfc ^^T\ J*J&$£fc 

h y^^T$>-(4.04g,40.0mmol)*5J:^N, O— S^fvH: Kn^^T^ 
(1.95 g, 20.0 mmoD&JildbPx., 5 I^WUc 0 KJS$^ 7k*5<fctf 
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^^i?7A^D-7f^77^- n p */vy ^ ^ ;-/b==50/l-»40/l) 
-CttJli-«i4:fcJ: !K 3- (N-p« h^y-N-^/^/w^^HVv) -^nfc 0 
^-7 a 7 ^(1.53 g, 35%)£#fc 0 

Ig2 :#%m9 0©Igli:^Ut % ±B*C#fe^fc 3 -(N-/ h 
c/_ N _^ f^A'/^/H-^P t°^-7xyy(1.53 g, 6.92 mmol)*5 <fcTJ^;t 
•fe**/W^^K(0.630 g, 6.91 mmol)J: ^ 3- (N-/> h^rv—N-^ ^frtuV 

V-N— ^ ^/l^/W^t^ -yn 7 ^=^-fe 5; #/l^/>-(0.703 g, 

2.39 mmoltfS £tf&zkfi¥Sfc(5 mL, 45.3 mmol)£ 9 , ffc^tt 2 0 4(0.459 g, 51%) 

APCI-MS m/z: 379 (M+H) + . 
###11 9 5 (M2 0 5) 

9 0(Z)Ig2^i}aT,#til 9 4©Ig2t#bil.fcftt5 
# /V/^/ ^(0.250 g, 0.849 mmolX tf !> ^(0.242 g, 3.06 mmoD&.fct^fb h P 
y f-A^T^A^ (0.307 g, 2.55 mmol)£ X) * \*&m 2 0 5 (0.318 g, 81%)&#fc 0 
APCI-MS m/k 463 (M+H)*. 

ffl sf*i-s *jt v v tcn^vmn^mm® £ftz>ffii&fc & ft 

<5o 
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m * © ft ffl 



1. "Htt*.(I) 



r5x * 



(I) 



-C (=W) R 6 DStf, w^m^^^rc^^M^^^u, R 6 tt*K3§MiK 
g&t> L< te^g&c^TVi^/K L< \mW&<» f m.T;vtr~;v s g& 
t> b< J±*«fe©i£lRr^^=;K g&*> b< \-mW&<0*s* vT»*/K 

R 7 *5<t^R 8 fiPI-*7c^^oT, tK*!^ Iitt<}^t^©^7;v 

-mK^xm^h\,<\-mm^(ommnm^m-^), -or 9 0£<k r 9 « 
g&t> l< tt*«ftoft»TA/^ iiti< te#g&o«T/i^~/K gm 

r 10 R io tt N MmR'tmmx'hz) zmtis -nr u r 12 r 
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#11»0«*at2k -COR 13 0£«K R ta J±**J®^ «fet>L<W:#Wfc© 
;K 1»t>b — NR. 1 4 R 1 5 est,, R 14 *3J:t^R 15 «P 

t)b<ri#m^W^S^^i-5). v -OR 16 (^4" r R 16 ^lufBR 9 ^^a 

-Cfc5) £fcte-SR 17 (5£<K R 17 «Huf3R 9 ^^T^^>) Sr^i"] , Sr^K 
Sfctt- S 0 2 R 18 R 18 te»&t> U< ^It©«T/^/K 

.$fcl4R l ^R 2 ^g!^1-5^m^^-^fcfeoTg#lfe b< 

r 3 «tK*M^ *fctt:-c (=z) R 19 K»fs zttBaw^fcliWWW^ft 
©^n7/^/K E&t>b<##®^>7 r y*-/K tt&fc L< fi#jItfe<D&*SI 



184 



WO 2004/092147 £ ^CT/JP2004/005489 

— NR 20 R 21 (s^K R 20 *5J:rjtR 2 Mffi-*^fi^o-c, frmm*. 

b< }4^M^O^T7V^/K S&t> b< {i^E^^T/^^/K b< 

ft^m^^T/I^^/K S^1> b < ft#«&<£>^ * b < I* 

r 2 1 #8^1-5 mjsw- t -^ft o -cgg^ b < fi^Mm^mmm^^^-r 

-OR 22 (5fc«K R 22 f«i^%b<»#mm©^'7'/^K iltt<f^t 

^<Djg^T^^^;v; mmt> b< {t^g^^ismr/v^^/v. b< 

^mmzm-f) ^fc«-SR 23 0£*, R 23 f*tulSR 22 tH!^-efeS.) Sr*i"] 

TVl^/K E&k b< Ji^ffiftOT P -/n£fcf«&*> b< tt#«gw>1&&»£& 
^b, 

R 5 ««&t>b< i^»«T/V^r/Kt^^ b< xmW&Ol&m.Tfi'tr-^ 
®&t> b< tt#tt©il7/^^/K ffl&t> b< H»©v'^ci7/^/K ® 

*fdiR 4 iR 5 ^-^{^oT- (CR 25A R 2SB ) ml Q (CR 25C R 25D ) m2 " 

WftfcOittftfe-f, R 25A s R 2 ^ R 250 fcWR 25D ^-ffcW,£ot, 
*mm*. Aayv, »Jfet>b<W:***0<S»T/w^/K -or 26 [5£«K r 2 
6 l4**jPiR\ E&t> b< tt#IIifc0><£»T^*/K ffi&k b< \mW&<offl&7 
;vfr=./K W&h b< tt^WW^tefcT^s/K »t> b< I^fj|©i/^ n7 
E&t> b < tt#WW>T y -/K flit) b < fr#@&tf>^f^ -CO 
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NR27R 28 R"^t;R 28 [j:^-*fclWi^t^ TkmW^ ®&*>b 

< \mm^<o\mr^^ m&h b< m^m^&kr^^^ mt> b< » 
mrn^r y -**fcriWfc* b< tt#«Mo**«ft«t*^ *^* R27 ^ R2 

-S0 2 NR 29 R 30 <5£4U R 29 ^i^R 30 f«timBUlBR 27 *5«fct>*R 28 ^l^ 
iTCM) £7tte-COR 31 (5£«K R 3 M*tRMH\ mfcl<tt»fi 

w&h u< }^»>>^o7/^/k emt> b< »*iwft©T y 
/Kiifcb< o t/^/k • l < »#«&©t y -/k mm 

^Kl^tMMI, -GOR 34 &fts R 34 te7ks^i\ ffiM>b<tt 

m^mT/i'^/K b < tt^sife©^ a t/i^/k it&& b < \-mw$k 
wit b<«*«fe©T y -a***^ r $ /\ m&t> b< tt^fst^©<s»r 
sm^ry-^T^/^-r) ^fcte-so^R 35 (5£<k R 35 teM^b<te=£ 

W&D&k'T**** b< fi^Wfe©teiftTA'*-~A\ .ff&t> b< 
©<[MT/v*~/K u< tt#WW>S'* pT/^/k b< f*#E&© 

r y fc f*«m t> b < imw&vmmmtt&i-) * fc »- c o o r 

36 C£«K r 36 «tK*M^ litKI*^!^^^ E&kb<te 

la t^*/k m.Wkh b < f*«m©T y -^itm»t b < 
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25 \ r 25I \ R 25C ^<tt^R 25D {tlRl— -efc&fto-wrkJ^ , ^i"5^fco 

©&*mw8r£i-*R"\ R 25B ^ R 25C ^j;^R 25D f«^-etb-^^oT 

tt^Sr^u-ct>±v^}Sr«-t- >-c«$tb5f-rs?r^y yW#*fettt©W 

g 5 ) 

2. R 2 ^-C (='W) R 6 (5£<K W&£V>R 6 te^fc^frmnZkmmr*&Z>) 

3. R 6 ^gmfc U< tt^g^O<S»T^^/l''eS)5l»*©|gffl^2^|B«©M 

4. R 3 ^-C (=Z) R 19 (5£*k Z*5J;t^R 19 j«^nitilBi:Piat?fe?>) 

5 . r 1 9 b < \-twm.^(o\m.T ;v^;vx'h^m^-(ommm a isr&<o 

M^M^ VE g 5lM#Jo 

8. R^mMh^<n^mM^mr;^;^tz\t- (ch 2 ) d nhso 2 r 2 

4 (At* ntel£fc&2£iigU R' 24 «m^U<»^»^»^^ « 

yEg5PI*M> 

9. R 4 a 5 Ml^ot- (CR 25A R 25B ) ml Q (CR 25C R 25D ) m2 ~ 
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(5^ R 25 \ R 2i ^ R 2SC . R 25I \ ml, m2^oi:X^Q\t^t^fimmtm 

1 1 . r i tfjkmB7--e&%m$:<DmmB i~i o^wT^M^fsi^M^ 

^^>-Eg5Pl^J 0 



1 3 . ( I A) 



R 3 \ 

r 4aN"N 

r5A S . 

R 



^N' R1A 
(IA) 



£&ra>> ^fc^R iA ^R 2A «^-rsM^^^-^i-^oxm 

R 3A «-COR 19A (Stf, R 19A »1Iifet>l,<t4^ilife©ffiiRT^/V'^i-) 

R 4A ft- (CH 2 ) p NR 4AA R 4AB [5$** pttlU»2^U R 4AA *5<tt^ 
R 4AB I3\ ^W-ffdil^T, zk&|j§R^ <ffiRT/V"¥/^*fcH:^^oT 
/^/^^-f- (fcfcU R 2A 35S-COR 6A T'fc!9x R 6A *3«fc^R 1 9A ^ t e r t- 
R 5A fr7 aL-;VX+hZ> ^#R 4AA ^<fO ; R 4AB WBt^p { ^H^^ 
kftV^L - (CH 2 ) p NR 4AD COR 4AC p{iH5lB^I^at?fc!9> R 4 A 

c \timw^, imT;\s*/Uliitc\ife®LT/\'=i3ri/*3t^ R 4AD ^7K*^*fc 
f4{£^T/^/l-^1-), £fcte- (CH 2 ) p NHS0 2 R 24A pfiStlS^ 
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mmX*&*)\ R 24A «- (CH 2 ) q NR 2 4 AA R 2 4 AB q ft 0 ~ 5 tf)gfc£r 

R 24AA ^o«J;t^R 24AB (il^-^fc^^o-C. tK^^, gm%L<«#Smote 
i&T/l^^tfcttv'^nT/l'^^-r (fcfcU R 2A ^-cOR 6A T^«9x R 6 
A flSt e r t-y^/ls-ehVs R 19A ^M^*fe(4t e r. t i 
' R 24AA $5 < t^R ,24AB ^^^^-efi^<, ^fc^LO^t, R 24AA £J;tfR 24A 

fc'U R 2A ^-COR 6A t-fe^ R 6A y5U e r t-^/^-C$)Ds R 19A #M^- 
R 5A l«i&k b < tt*t«©7 y IX tt*flKft©^^l**ai 

14. R 5A ^«l)L<{iMwTy wi^fcSff:fctf>«6H^l 3^fB^O 

16. R 2A ^-COR 6A T'fc^ R 6A ^^^{j£^T7^=3r/^fc6if*OtS 

17. ' R 2A ^-COR 6A T*&»9, R 6A £U e r t -^^*T?*>5lt*©tSffl^ 
1 3~1 S^V^tb^fB^^T^ryy ^^^fc(«cD^S^}CfP 

1 9. R 19A ^t e r t -:^Vl'"Cfc3fit:fc<Z>$&ffl$ 1 3-1 7£©V**f *ba*K: 
IB^O^T ✓ y Vffigft £ fetter ©Wl^ftKiflF* ^5S. 
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2 0. R 4A #~ (CH 2 ) p NR 4AA R 4AB &fts P, R 4AA & £im 4AB f« 

" ti?timd,t®m^hz>)x*hm*(Dim%ii 3~i 9*<^t*u&>k:ib«©?- 

2 1. R 4A ^- (CH 2 ) p NR 4AD COR 4AC (5S«K P, R 4AC *5<i;^R 4AD 
ft, ^m^fB^^-efc^) T~hZ>m*<D®zmBl 3-1 9^(DV^tl^^lE 

2 2. R 4A ^- (GH 2 ) p NHS0 2 R 24A P *5J:TO 24A f«tt^ 

BU|BtPar*fc5) -efc5ft*^ffl^l 3-1 9M(D^-rtlMz.tm(D^T^T 

2 3 . m&vm^ 1 3 - 2 2^(ov^ ^^laic^^T v^t^/ y 

2 4. It^^lSB l 3—2 2^©V^tt^fclB«c^^Tv ? Ty y ^#^7t 

2 5. ff^O^ffim 1 - 1 2^(DV^^^fBmc^T^T^ y 

2 6. f#3fc<Dt&fflf| 1 3-2 2^VN-f^^lB«c(D^T^T^y ^^.^7b 

2 7. M^^i/^E g 5 m^ffl<vm&(Dtc&<Dm-&<D%mB 1 ~ 1 2T%Wf 
2 8. M^J^^E g 5|&WJoS^<Dfe-&<£ff^<2^|g^l 3~2 2^<Dl^ 



190 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/005489 



A, CLASSIFICATION OF SUBJECT MATTER 
. Int. CI 7 C07D285/12, 417/04, 417/12, A61K31/433, 31/4439, 31/5377, 
31/506, A61P9/04, 9/10, 19/02, 37/02 

According to International Patent Classification (IPC) or to both national classification and IPC 



b: fields searched 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 C07D285/12, 417/04, 417/12, A61K31/433, 31/4439, 31/5377, 
31/506, A61P9/04, 9/10, 19/02, 37/02 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CA(STN), MEDLINE (STN) , REGISTRY (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category*' 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



SCHENONE, S. et al., "3-Arylsulphonyl-5- 
arylamino-1, 3, 4-thiadiazol-2 (3H) ones as 
anti- inf lamraatory and analgesic agents. ", 
Bioorganic & Medicinal Chemistry, 9, 
2149-2153, 2001. 

BHALLA, M. et al., "Benzopyran-2-one derivatives: 
antiinflammatory, analgesic and antiproteolytic 
agents.", European Journal of Medicinal 
Chemistry, 29, 713-17, 1994. 

JP 62-53976 A (FISONS pic) , 
09 March, 1987 (09.03.87), 
Claims 1 , 7 
& EP- 217519 Al 



1-24,27-28 



1-24,27-28 



1-24,27-28 



f*1 Further documents are listed in the continuation of Box C. [Z] See patent family annex. 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to the international filing date but later than 
the priority date claimed 



T later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the cl ai med invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

w &" document member of the same patent family 



Date of the actual completion of the international search 
16 July, 2004 (16.07.04) 



Date of mailing of the international search report 
03 August, 2004 (03.08.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile Nn. 

' T»/vpftn a «m ' -* -» ' t ...... ~ 



Authorized officer 



Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/005489 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



P,X- 



Citation of document, with indication, where appropriate, of the relevant passages 



US 4338449 A (Eddie V.P. Tao et al.), 
06 July, 1982 (06.07.82), 
Claim 1; column 1, lines 5 to 11 
(Family: none) 

WO 03/051854 Al (Kyowa Hakko Kogyo Co., Ltd.), 
26 June, 2003 (26.06.03), 
Claims 1 to 43 
(Family: none) 



Relevant to claim No. 



1-24,27-28 



1-24,27-28 



INTERNATIONAL SEARCH REPORT 



Internationa] application No. 
PCT/JP2004/005489 



'Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



*This international search report has not been established in respect of certain claims under Article I7(2)(a) for the following reasons: 

h QD ClaimsNos.: 25-26 

because they relate to subject matter not required to be searched by this Authority, namely: 
Claims 25 to 26 pertain to method for treatment of the human body by therapy. 



2 * CZ1 ClaimsNos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3-D ClaimsNos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box No. HI Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of 
any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



No required additional search fees were timely paid by the applicant Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest 



□ 
□ 



The additional search fees were accompanied by the applicant's protest 
No protest accompanied the payment of additional search fees. 



bkw«## p 



JP200 4/0 0 548 9 



) 



\. MHDWz&wojm m&Mft&m (ipo 

Int. Cl 7 C07D28 5/1 2, 41 7/04, 4 1 7/1 2, A61K3 1/4 3 3, 3 1/443 9, 3 
1/5 3 7 7, 3 1/5 0 6, A61P9/04, 9/1 0, 1 9/02, 3 7/0 2 



B. » ggg£?rofc#!ff : _^ , . 

■BlEftffofc*/WR«» (HBttffftfll (I PC) ) 

Int. Cl 7 C07D28 5/1 2, 4 1 7/04, 4 1 7/1 2, A61K3 1/4 3 3, 3 1/44 3 9, 3 
1/5 3 7 7, 3 1/50 6, A61P9/04, 9/1 0, 1 9/02, 3 7/0 2 



CA (STN) , MED L I NE (STN) , REG I STRY (STN) 









A 


SCHENONE, S. et al., '3-Arylsulphonyl-5-arylamino-l, 3,4-thiad 
iazol-2 (3H) ones as anti- inflammatory and analgesic agents., 
Bioorganic & Medicinal Chemistry, 9, 2149-2153, 2001. 


1 - 

2 7 


2 4, 
-2 8 


A 


BHALLA, M. et al. ,. Benzopyran-2-one derivatives: antiinflamm 
atory, analgesic and antiproteolytic agents. , European Journ 
al of Medicinal Chemistry, 29, 713-17, 1994. 


1 - 

2 7 


24, 
-2 8 


A . 


JP 62-53976 A ^T^V^X • f-ac/W/-) 1 9 
8 7. 0 3. 0 9, HfcfcSl* 7 &EP 2 1 7.5 1 9 Al 


1 - 

2 7 


24, 
-2 8 



t><D 

TEj B8KmHBa}©fflR*fctt«MHFTffe5*s, TOffiHB 
K«K:&&&;fcfcfc© 

TP! BRttfgBftre* a»oftjfc«©£K©£aSfcfc5Hi!i 



*R:3ljr*-5 &© 

rxj ^fciiiirofcssnR-c&oT, aftitt©*-T?»w 

_h©:fcift£©, 

ioTii^tt* s *V>i:%x6.tb5 , t>© 
r&j m-/^^h7T3:y-i:i^ 



1 6. 0 7. 2 004 


@IPgKigfR&<Z>3Si£B Qg g 2004 


B«^ffit (I SA/JP) 
Sffl**l 0 0-8 9 1 5 
MWBEi^SHT 1 4 * 3 * 


03^3581-1101 P 1 


4P 


9 7 3 8 


3ft 3 4 9 2 



i^PCT/ISA/2 10 (§2^) (2004¥l£) 



P#/JP2004/00548 9 



C 



A. 



PX 



imam* &xf-n<Dmfi>mmi-z>b%\t. zvvmtzmgiv&fr 



US 4338449 A (Eddie V. P. 
0 7. 0 6, * W-Al, #lffil#5- 



Tao-et al.) 1 9 8 2. 

-l iff (77$y^4t) 



WO 0 3/0 5 1 8 5 4 Al (mfaBi$I^$c5£#*±) 
3. 0 6. 2 6, ^l/-Al-4 3 (77^^t) 



2 0 0 



1-2 4, 
2 7-2 8 

1-24, 
2 7-28 



iS;PCT/ISA/2 10 (£2'*-?(D&£) (2004^1^) 



igffllfgg Pq^JP200 4/0 0 548 9 



mm 8 %m m (pcti 7 &(2) ( a » * 9 % znmma&w&s&0&* 0 ajftarao-^fcov^Tfls 



2. □l»*o*5Ba ^E^^ffl^S^S^t^T-tsmSST-Bf^o^Sr^fcL-CV^ 



3. □ff^©ffilS____ (4s ««|*©|SHTf*oTPCT«ffl6.4(a)0||S2iatt«B3XO»ei!: 



1. □ liiMA^S^ii*P^¥i:Jis|-Sri--<T^F^l^^#UfcwT% iol«Hgli, l-^-CoMPfflfttrtB* 



4. □ a^*s^s^i6iniiiS¥®:^^ia^^^u*^ofco-e, i©s§swsa#i±, »3ft©«H©*BJK:e«i. 



iSPCT/ISA/2 10 (Jdl^— S?Ogai (2) ) (2004^1fl) 



